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Document Conventions

There are several conventions that are used throughout this document to indicate actions to be taken or to
highlight important information. The conventions are as follows:

Item

View Perimeter

Tools > Options

Document Name

Emphasis

Hyperlink

Key in

Quote

Note: text

1. Numbered Steps

<D> or Data

<R> or Reset

<T> or Tentative

Meaning

a command name or a file that you are to select

a command path that you are to select — usually from the pull-down
menus

the name of a document that is not hyperlinked

style used when referring to important word or phrases

style used when you have a direct link to another document on the web

entering data with the keyboard

style used to indicate an external source quotation

information about a command or process that you should pay
particular attention to

actions that you are to perform as part of the lab activities

press the data button on the mouse

press the reset button on the mouse

press the tentative button on the mouse
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LAB 1 - Getting Started in InRoads

This lab demonstrates how to start and set up InRoads to work on a project. It demonstrates the Project
Creation Ultility, starting InRoads, loading data, and changing some InRoads settings.

Chapter Objectives:

Create a new project folder structure.

Start InRoads and set up the InRoads project defaults.
Load the initial project data.

Demonstrate how the Locks work.

Demonstrate Precisions and Factors.

The following files are used in this lab:

C:\Projects\12345\Design\Drawings\Reference Files\12345DES Model.dgn
C:\Projects\12345\Design\InRoads\12345DES Geometry.alg
C:\Projects\12345\Design\InRoads\12345 existing ground.dtm
C:\Projects\12345\Design\InRoads\DES 12345 Templates.itl

Lab 1.1 - Creating a Project Directory

The first step when beginning a project is to create a project directory structure. Use the
Project Creation Utility to generate a uniform directory structure which will allow other users
easy access to the project data when they need it.

Section Objectives:

¢ Create a project directory.
¢ Explore the folder structure created.
¢ Demonstrate how the PCF file works

<D> the Project Creation Utility icon or select Start > All Programs

> CDOT_CADD_Information > 8.9.xx - XM > Create XM Project Directory

Structure to open the CDOT Project Creation Utility dialog box.

g
e
@t

ProjectCre...
- Shortcut

In the CDOT Project Creation Utility dialog box, <D> in the Job Project Code (JPC) field

and key in 54321.

Colorado Department of Transportation
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Verify that Create Project Configuration File is toggled on. This file automatically sets
the directory path in MicroStation so that navigating to the correct project folder is easier.

Project Template:

Destination:

lsw8) CDOT Praject Creation Utility

=)= =

Workspace\Workspace-COOT_XMWProject Template lz‘

C\Projects.

Job Project Code (JPC): 54321
IJ Create Project Configuration File I

lz‘ Close
About...

<D> Apply then <D> Close to dismiss the dialog box.

Open Windows Explorer and navigate to C:\ Projects\ 54321\ Design\Drawings\.
Notice that the directory structure has been built for all diciplines and it has been populated
with the standard drawings.

Close the Windows Explorer.

Start MicroStation.

In the MicroStation Manager dialog box, set the Project: to 54321. Notice that the Look
In: folder automatically changes to the 54321 directory.

5

Recent Places

Desktop
?]‘— "
CDOT User
Computer
‘I
==
MNetwork

# MicroStation Manager - C:\Projects\54321%

Look in: | | 54321

] 62 @

Name Date modified Type
| Bridge
. Construction
. Consultants
J Design
| Hydraulics
J Landscape_Environmental
. Materials_Geotechnical

J Miscellanecus

Size

DE®

-

m

Open User: (CDOT User -

. Planning
. Plot_Sets
| Project_Configuration
Nemimet Kdamamnr k%
File name: 123450E5 _Model.dg -
Flesoftype:  [CAD Files ("dan:"dwa:" dd) -

= -—

Open as read-only

Options Interface: |CDOT -

In the MicroStation Manager dialog box, navigate to the Design > Drawings >
Reference Files folder.

Page 14
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Lab 1.2 -

10. <D> on 54321DES_Model.dgn then <D> Open. This is the location and file that most
Roadway Design work is done in.

# MicroStation Manager - C:\Projects\54321'Design'\Drawings\Reference_Files\ (=3
Look in: Reference_Files - G Elv TJ _P-a
= Name Date medif... Type Size
he 54321 DES Interchange.dgn
Recent Places 432105 Intersec.dan
! 54321 DES_Model.dgn
4 |54 UEs_Phasing.dgn
Desktop 41154371 DES_Prof.dgn
n— '
CDOT User
Computer
L-l P —
- File name: 12345DES_Model dgn - Open User: |CDOT User -
Metwork — -
Files of type: CAD Files (".dgn;” dwg;” df) - Cancel Froject | il b
Open as read-only Options Interface: |CDOT M

11. Close MicroStation.

Section Summary:
¢ Using the Project Creation Utility builds a standard directory structure for the project.

¢ Standard drawing files with project specific names are included in the project
directories.

¢ Using the PCF file in MicroStation make navigation within the project directory easy.

Initial INRoads Set-up

MicroStation uses the pcf file to set directory paths. InRoads use a different method called
Project Defaults. The process of setting project defaults is normally a tedious job. However,
using the CDOT_XM Disciplines.reg file supplied with the CDOT workspace, this job is very
simple. The .reg file uses variables stored in the pcf to set the directory paths when opening or
saving data InRoads related data files.

In addition to setting up the project defaults, students will learn how to create a project file
which allows several data files to be loaded into InRoads simultaneously.

Note: This lab uses the 12345 project directory which already has the initial InRoads data for
the remaining labs.

Section Objectives:
¢ Open MicroStation and InRoads using the 12345.pcf file.
Import the CDOT_XM Disciplines.reg file into the project defaults.

¢
¢ Load the project alignment, surface, and template data.
¢

Create a project (rwk) file.
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1. Start MicroStation and InRoads by selecting Start > All Programs > Bentley >
InRoads Group XM > InRoads or select the InRoads desktop icon.

2. Inthe MicroStation Manager dialog box, set the Project: to 12345. This setting accesses
the 12345.pcf file.

3. Inthe MicroStation Manager dialog box, navigate to the Design > Drawings >
Reference Files folder.

4. <D> on 12345DES_Model.dgn then <D> Open. This opens MicroStation and

InRoads.
# MicroStation Manager - C:\Projects\12345\Design'\Drawings\Reference_Files\, (=3
Lookin: | ). Reference._Fies o rm NE 3D - V8 DGN
= Name Date medif... Type Size
he #0]12345DES_Align.dgn
Recent Places  40117345DES Interchange.dgn
! 123450E5 Intersecl005HE6.dgn

#4]12345DES_Model.dgn
12345DE5_Phasing.dgn
=~ #]12345DES_Prof.dgn
&l #4]12345DES_Prof_505cale.dgn
CDOT User ] Contours.dgn

._._ M Elbert.dgn

L=

Desktop

Computer
‘I
-~
Network  File name: 12345DES_Model dgn - Open User: | CDOT User b
Files of type: CAD Files (" dgn;” dwg;” dd) - Cancel Project:
Open as read-only Options Interface: (CDOT -

5. From the InRoads menu bar, select File > Project Defaults. This displays the Project
Defaults dialog box.

B4 Bentley InRoads XM Edition (== ][]
buface Geometry Drainage Evaluation Modeler Drafting Quantities Tools  Help
1 New... Ctr+N
= Open.. Cir+0

Save »

Y Save As.. ion Fi

f v|fromr.. C
@ Project Defaults. |
L
Text Import Wizard. ..

Import 3
Export 4

Translators 3

1 C:AProjects\CDOT_Documentation®...\InRoads"12345DES_Geometry.alg
2 CARDT \New-XIN\RTD-Civil xin
3 C\Projects 12345 DesignInRoads' 123450 ES dim

6. On the Project Defaults dialog box, <D> the Import button. This displays the Open
dialog box.

Page 16 Colorado Department of Transportation



Labs for InRoads XM

LAB 1 - Getting Started in InRoads

10.

In the Open dialog box, navigate to C:\Workspace\Workspace-CDOT_XM\
Standards-Global\InRoads\ Preferences)\ and highlight the CDOT_XM
Disciplines.reg file.

<D> Open.
H Set Project Defaults (=3
Configuration Name: <Mone> - | App

Default Preferences I—ICIOSE
New...
Copy...

Rename...
Delete
Export...
Help
Default Directory Paths
B Open )
Look in: I Preferences vI < I s
= Name Date modif.. Type Size
he I #]CDOT_XM Disciplines.reg I
Recent Places
Desktop
?r "
CDOT User
Computer
: L.
Default Grid Factor - File name: - Open
Grid Factor: 1.0000 MNetwork
Files of type: Registration Files (" reg) - | Cancel
Help

This loads the data into the Project Defaults dialog box. This file only has to be loaded one
time. Once loaded, it will work with any project so long as the pcf file is used when
starting InRoads.

Back on the Set Project Defaults dialog box, set the Configuration Name to CDOT
Design Discipline.

Note: Although the Design Discipline is used for this lab, there are project defaults for
each of the other disciplines as well.

<D> Apply then <D> Close.

Setting the project defaults using this method defines the default locations for both general
InRoads resource files and project specific data files. This will make it easier to conform to
graphics standards and assist in navigating to the correct project directories when loading
or saving data files.
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11. Select the Preferences tab on the Workspace bar and verify that the correct InRoads

Project resource files are loaded.

Fl 10 2

%] Preferences I@ Drainage | < Templates || « | »
L

M Bentley InRoads XM Edition = | 5]
Fle Suface Geometry Drainage Evaluation Modeler Drafting Tools Help
<Unnamed: ~B= @\)’f .m i B
bl HE | e L] S EANE R 2 b
File Name Type Access Mode
CDOT_Civilxin HIN Read-Write

Creates transverse features between two linear features

Next, the initial InRoads data files are loaded.

12. From the InRoads menu bar, select File > Open. This displays the Open dialog box.

13. The Open window defaults to the C:\Projects\12345\Design| folder. <D> <D> on the

InRoads folder.

14. Highlight 12345DES_Geometry.alg and <D> Open.

15. Highlight DES12345_Templates.itl and <D> Open.

Desktop | | |12345DES_Geometry.alg 9/9/2009 8:56 AM IALG File

By
il
i

CDOT User

B Open ES)
Look in: I , InRoads - I < I s
= MName Date modified Type ’ Size
he JLab - Interchange Data ~ 8/24/2008 4:13 PM File Folder
Recent Places _ - 1247 . File Folder
! | |DES12345_Templates.itl  9/8/2009 8:21 AM ITL File a9
—
Combined Surfaces.ird  #/3/2009 7:17 AM IRD File 13

T

Computer
- 4 M 3
LI
MNetwork _
Files of type: InRoads Files (“wic.” dim:” alg:" il ird"sdb™> v [ Cancel |
Help

Typically, the template library is copied from C:\Workspace\Workspace-
CDOT_XM\Stam\ndards-Global\InRoads\Templates\ , however, for future labs the template
library (with additional data) was provided in the Design\InRoads\ folder.

Page 18

Colorado Department of Transportation



Labs for InRoads XM

LAB 1 - Getting Started in InRoads

16. In the Open window Look In drop down, navigate to

C:\Projects\12345\ROW_Survey\InRoads\DTM)\ folder.

Mt Open =]
Lockin: || DTM l:] < W
. Nt
= B Desktop
b
e ¥ Netwark
Recent Places |ﬁ Chris Feree
J Public
- =
Desktop - Loc:al. Disk: {C:)
. Projects
A= ) 12345
U . ROW_Survey
COOT User | InRoads
, DTM
-._L T
= ) InRoads
Computer - DVD RW Drive {D:)
_ g CDOTDocS (Wa-abgnas1) (Z)
L- | Adobe Technical Communication Suite 2
- File name: - -_Open
MNetwork
Files of type: [Surfaces (".dtm) '] [ Cancel ]
Help

17. Highlight 12345 Existing Ground.dtm and <D> Open.

18. <D> Cancel to close the Open dialog box.

The project (rwk) file is used to load or save all of the project data files at one time. This file
can be updated as new data files are added to the project.

19. Select File > Save > Project from the InRoads menu bar. This displays the Save As

dialog box.

20. In the File name field, key in Z2345DES, do not press the Enter key.

21. <D> the Options button. This displays the Project Options dialog box.

Mt Save As

Save in:

L
<5

Recent Places

Desktop
ﬁ— "
CDOT User
;:ﬁ
Computer
L-I
==
MNetwork

)
) InRoads ~ @03 o
MName Date modified Type ’ Size
JLab - Interchange Data ~ 8/24/2008 4:13 PM File Folder
| Lab - Intersections Data /24,2009 4:13 PM File Folder
“ 1 ¢
File name: I 12345DES)| - I Save
Save as type: W [W]
Help

Colorado Department of Transportation
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22. In the Project Options dialog box, foggle on the Update check box for the data files
loaded above.

B4 Project Options
Drainage | Tempiste Loy | Foadway Design
Sufaces Geometry Project | XIN Preferences
4 Project Options (=l
drainage | Template Library | Roadway Desigr
Sufaces Geometry Project XIN Preferences
Add Update  Suface Name  Fig B Project Options ==
% a ?;;‘: - Surfaces Geometry Project ] XIN Frefarances
g o ( Dxainage Template Library Roadway Design
Add Update Geometry Name More =
] 123450E5_Geom  —
I | Defaut | Hep
Fle Name Add Update  Template Libra.. Fie Name
= DES12345_Temp C:\Projects\12345\Design\InRoads\DES 12345
0K File Name:
K
oK File Name

23. <D> OK to dismiss the Project Options dialog box.
24. In the Save As dialog box, <D> Save then <D> Cancel to dismiss the dialog box.

Section Summary:

¢ The CDOT XM Disciplines.reg file only needs to be imported one time, then it can be
used for any project.

¢ Initial project data is loaded after the project defaults are set up. This data must include
an existing ground dtm and may include geometry as well.

¢ Creating a project (rwk) file speeds up the process of loading and saving project data.

Lab 1.3 - Toolbars

This lab demonstrates how the InRoads Interface can be populated with toolbars for easy
access to commands. The pull-down menus can be used to select the correct tool, but it may be
more convenient to use toolbar icons. All InRoads toolbars can be customized to fit your
workflow or personal preferences.

Section Objectives:

¢ Learn how to access addition toolbars used for viewing and reviewing geometry.

¢ Learn how to access and use the Global Scale Factor Add-in

Opening Additional Toolbars
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1. From the pull-down menu select Tools > Customize. The Customize dialog will appear.

ﬁ Customize

Toolbars fCommands | Keyboard | Macros | Export | Import |

(=)@ =S

Toolbars:

Menu Bar -
| Profile

| anaEps (ALTOLAL

[T Superelevation

[T Surface Ltilties

[ Tools

[T User Add-ins

[ Vertical Curve Set

m

[ ] View Geometry
IEW 2UNacE

[ Velume

Elwea oo

Show Tool Tips
[¥] With Shortcut Keys

2. Under the Toolbars tab, check that the boxes for Review Geometry and View

Geometry are selected. When checked on, the toolbars become active in the graphics file

immediately.

3. <D> the Close button in the Customize dialog.

Review ... [

N,

View Geometry

W BRESeR LT

=

& | | B

4. Dock, Undock and Resize the toolbars until you are comfortable repositioning them.

Notice how toolbars can be docked in the InRoads interface but not MicroStation’s.

-4 Default
=[S SHE6
-4~ Side Road

& Geometry |@ Prefe 4

k

® Bentley InRoads XM Edition ===
File Suface Geometry Drainage Ewaluation Modeler Drafting Tools Help
<Unnamed: - = |8 N W Lo
I
| 22K Bh | SEe e /Ee s B H
Marme Style Description
E]% Geometry Projects 7 Cogo Buffer
H Hat
G-E= Default _f Default Default
=E 12345 Design [f]sH 86 ALG_PRO Proposed SH 86
-4 Cogo Buffer i Side Road ALG_PRO Side Road Alignment

Toggles the Report Lock

Colorado Department of Transportation
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5. From the pull-down menu, select Geometry > View Geometry look at each command
and the associated image. Notice the correlation of the graphics between the pull-down
menu and the toolbar.

& Active Horizontal
IRy Active Vertical

#%& Horizontal Annotation...

% Vertical Annotation...

Closed Areas ...

Stationing...

D Mlignment...

Station BaseClearance Annotation...
Curve Set Annotation...

) OF

.

2]

b
m
Y

L

Wertical Change In Plan...

ey
&
&Y

' Geometry Style Manager. ..

Point Symbology...

View Geometry 8

wE EEE e R Ze L E B SR

6. Place the cursor over an icon in any toolbar. A Tool Tip will appear at the lower right of the
cursor, additionally a description of the command shows in the status field.

¢ The tool tip feature is controlled in the Customize dialog (Tools > Customize) box via
the Show Tool Tips checkbox and is turned on by default.

Global Scale Factors

Global scale factors are used to determine the size of displayed text, cells, and linestyles. The
global scale factor function can be found under Tools > Options [Factors] tab. However,
enabling the command directly from the menu bar is more efficient.

Page 22 Colorado Department of Transportation



Labs for InRoads XM LAB 1 - Getting Started in InRoads

7. Select Tools > Application Add-ins to display a list of available InRoads commands
and functions that can be added to the InRoads interface.

HAppIication Add-ins = (B[]
Available: oK
Export Plasser and Theurer Add-In -
Export to MATISA Add-In Cancel
Find Mear Points Add-In
Generate Grade Contour Add-In E

Global Scale Factors Add-In

Horizontal and Vertical Elements Add-In
Hydrology and Hydraulics Add-In -

B N IR

Description

The Active Project Settings Add-In provides a floating dialog that displays the active suface, horizontal
and vertical alignments and superelevation.

Command

ol {
&
= B
ik {
<&
= i
=
o)+
= B

Commands placed in Tools menu

Selecting an item will display a description. The command category shows both the menu
location and the InRoads product(s) it can be activated with.

8. Toggle on Global Scale Factor, <D> OK, and Close the dialog.

9. Select Tools > Global Scale Factors...

H’Scale Factors =] & ==

Tet 0o |
Cel 1000000 @ [ogse |

Line Style: 1000000 J

10. Verify all three scale settings are set to Z00.
11. <D> Apply then Close.

These settings are multipliers for displayed graphics. Generally the values should be set to
correspond to the plotting scale factor. As with most MicroStation or InRoads commands,
you have the option of either enabling or disabling the lock symbol to input values
universally or individually.

Note: Digital Terrain Models are not a core topic of this course. However, it is worth
noting that Global Scale Factors apply to all InRoads data displayed. This includes
the display of features from a DTM. While possible to ‘regenerate’ plan view
topography by displaying the features from a survey-supplied DTM, this is NOT
an accepted workflow. The reason for this is because any attributes collected in the
field are processed by InRoads Survey. These attributes (rotation, Q & Z reports,
etc) are not stored in the DTM and the resulting graphics will be incomplete and/or
incorrect without being evident.
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Section Summary:

¢ Students learned how to access the Review Geometry and View Geometry toolbars and
how they compare with the pull-down menus.

¢ Students learned how to access the Global Scale Factor Add-in and how the global
scale factor impacts grapics generate from InRoads commands.

Lab 1.4 - Locks

This lab illustrates the use of the Feature Filter lock, Pen/Pencil Mode, and Station Lock.
Section Objectives:

¢ Demonstrate how the Feature Filter lock reduces items in list boxes.

¢ Demonstrate the difference between Pen and Pencil mode.

¢ Demonstrate the effects of Station lock.

1. On the InRoads main dialog box, verify that the Feature Filter lock is on and the filter
name is set to <Unnamed>. Unnamed is in effect no filter.

M Bentley InRoads XM Edition = | 5]

Fle Suface Geometry Drainage Evaluation Modeler Drafting Quantiies Tools Help

<Unnamed:= vI%E @\)f .% 5'Jfﬁﬂ'

. !Feature Filter Lock On EScription File Name
== Default “ | TIZ=]12345DE5_G... SH 86 Design g... C:\Projects)

= 2345DES_Geometry £ Default

m

2§ SHB6_Offset_Left
-4 SideRoad

= Geometry |@ Preference + vy = :

Toggles the Feature Filter Lock

2. From the InRoads menu bar, select Surface > Feature > Feature Properties.

B Bentley InRoads XM Edition [ =] =S
File eometry Drainage Evaluation Modeler Drafting Quartities Tools Help
< View Surface YN W > || m
Update 3-D/Flan Surface Display... Proj... Description File Name
Fit Surface
DES_G... SH86 Design g... C:\Projects
& Triangulate Surface... It
Design Surface 3
Design Pad 3
Edit 51 WP 3
I Feature 4 @ Feature Properties...
Bt Surface Properties... W resture Seecton Teer
— @ Active Surface.. @ Component Properties...
= F’ L3
&y Copy Surface...

Edits t| 2% Delete Surface... |

Page 24
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The illustration below shows the Feature Properties dialog box as displayed with no active
feature filter.

ﬁ Feature Properties =] & ==
e
wailable:
Feature:
B_RAIL_Ty-10M "
Name Style nl ﬂ B_RAIL_Ty-10R A
Coten i | ==
T_Bilboard Over 10k T_Bilboard Over ... B_RAIL_Ty-7_SECTA
[T_Billboard Over 10ft280 T_Billboard Over ... Centeriine
T_Bilboard Under 10ft T_Bilboard Under... Primary: New Style...
IT_Billboard Under 10f Light T_Billboard Under... [Break]ine v] [ Help ]
T_Billboard Under 10f Light5 T_Billboard Under... s dary:
T_Bin Walls T_Bin Walls Seondan:
IT_Bin Walls854 T_Bin Walls
IT_Bin WallsB55 T_Bin Walls
T_Bridge T_Bridge
T_Bridge Abutment T_Bridge Abutme...
T_Bridge Abutment 745 T_Bridge Abutme... Pay fems
IT_Bridge Abutment 746 T_Bridge Abutme... MName Description From Style
T_Bridge Abutment 757 T_Bridge Abutme... DATABASE NOTOPEN  Yes J
T_Bridge Abutment 758 T_Bridge Abutme...
T_Bridge Abutment 759 T_Bridge Abutme...
IT_Bridge Curb T_Bridge Curb -
4 [ | +
Name: Certerine Profile Triangulation
Description: TR
Parent: Point Density Interval:  g.op ﬂ
[ Refresh/Display in 3-D/Plan View Exclude from Trianguiation
3. On the InRoads main dialog box, set the Feature Filter to T_B*.
M Bentley InRoads XM Edition = | 5]
Fle Suface Geometry Drainage Evaluation Modeler Drafting Quantiies Tools Help
Jes 6\ v B
Surface Name Description Fi
E12345 existing ground  Existing Groun... C
=B Default
E 12345 existing ground
& Surfaces | & Geometry [« [+ ] |, m b
Toggles Locate Features/Locate Graphics mode
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Notice that in the Feature Properties dialog box only features that start with T B are displayed.
The illustration below shows the dialog box with the filter active.

B Feature Properties =] & ==
s
- wvallable:

Feature:
— B_RAIL_Ty-10M "

Mame Style D ﬂ B_RAIL_Ty-10R

- Filter..
T_Bilboard Over 10R T_Bilboard Over ... Bk B RALT —
T_Billboard Over 10ft280 T_Billboard Over ... Bk B_RAIL_Ty-7_SECT-A
T_Billboard Under 10ft T_Billboard Under... Bill Centerline S
T_Bilboard Under 10ft Light T_Bilboard Under... Bl Primary: New Style...
T_Billboard Under 10f Light5 T_Billboard Under. .. BillE Breakline v] [ Help ]
T_Bin Walls T_Bin Walls Bin s dary:
T_Bin Walls854 T_Bin Walls Bin S
T_Bin Walls855 T_Bin Walls Bin
Pay ltems
Mame Description From Style
DATABASE NOTOPEN  Yes ¥

4 L 3
Name: Certerine Profile Triangulation
Description: TR
Parent: Point Density Interval:  g.op ﬂ

5 ) )

7] Refresh/Display in 3-D/Flan View EE e R

4. Close the Feature Properties dialog box.

5. Set the Feature Filter back to <Unnamed>.

Next, the Pen/Pencil mode and the Station lock are demonstrated.

6. On the InRoads main dialog box, set the Pen/Pencil mode to Pencil.

7. Turn the Station lock off.

M Bentley InRoads XM Edition = | 5]
Fle Suface Geometry Drainage Evaluation Modeler Drafting Quantiies Tools Help
T_B' - % ‘ . o

Surface Name

[ Station Lock OFf

B% Surfaces B912345 existing ground  Existmygromoarre—e|
Q Default =B Default
-9 12345 existing ground

£ Surfaces |£. Geometry | |« | » T b

-~

Toggles the Station Lock
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8. <D> the Geometry tab in the InRoads Explorer and verify that the SH 86 alignment is
active.

M Bentley InRoads XM Edition = | 5]

Fle Suface Geometry Drainage Evaluation Modeler Drafting Quantiies Tools Help

TB rESE 8Ny HX W E
i Geometry Proj... Description File Name
=-f=] 12345DES_Geometry  « | | 17345DES G... SH86 Design g... C:\Projects)
[£2 Default

m

- SideRoad

= Surfacesl & Geometry I < p = o

Toggles the Feature Filter Lock

9. From the InRoads menu bar, select Geometry > View Geometry > Stationing.
10. On the View Stationing dialog box, <D> Apply.

11. Examine the stationing displayed. The regular stations end in “+80”. This is not CDOT

standard.
0?%’
s
g
/
/ 3
— a7
| g
3 IS

12. On the InRoads main dialog box, turn the Station lock on.

M Bentley InRoads XM Edition = | 5]
Fle Suface Geometry Drainage Evaluation Modeler Drafting Quantiies Tools Help
B FEE | SN\ H

Geometry Proj... Description

L T
Station Lock On

|| é--12345DES_Ge0metr>f ‘| [E=]12345DE5_G... SH 86 Design g

13. Redisplay the Stationing.
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14. Examine the stationing displayed. There are two things to note. First, the original
stationing was deleted and the new stationing was displayed. This is a result of the Pencil

mode. Second, the Stations end in “+00” in even 500 foot intervals.

L

2
= OS_’I'O{I

15. On the InRoads main dialog box, set the Pen/Pencil mode to Pen.
16. Turn Delete Ink off. Delete Ink makes Pen mode behave like Pencil mode. It is turned

(===

off here to illustrate Pen mode.

Fle Suface Geometry Drainage Evaluation Modeler Drafting Quantiies Tools Help
7| B < |
File Name

Mt Bentley InRoads XM Edition
-u= {7
Geometry Projry i cte Ink Lock Off
= C\Projects)

TE
| [=]12345DE5 G

||
Next, Pen mode is demonstrated.
17. Redisplay the Stationing. The stationing will appear the same as it did in the previous step.
This is done so that the stations are displayed with Pen mode. Stationing displayed in

Pencil mode will always behave in Pencil mode.

Colorado Department of Transportation

Page 28



LAB 1 - Getting Started in InRoads

Labs for InRoads XM

18. Turn off the Station lock and redisplay the stationing. This time the original stationing is

left in place and the new stationing is also displayed.

g

L]
:
5
Sty
iy

2 &
. 2
r"li1 oy

/

/
/

Section Summary:

¢
Off switch.

o
Ry

The Feature Filter lock has two items to set; The Filter Name and the Filter lock On/

¢ Items placed retain the Pen/Pencil mode they were placed with, regardless of the mode

setting at the time the items are placed again.
¢ Station lock On is the standard operating mode for CDOT.

Lab 1.5 - Precision and Factors

Precision affects the number of decimal places used in InRoads dialog boxes. Factors
determine the size of graphic elements displayed by InRoads. This lab illustrates these affects.

First, precision is examined. The Review Horizontal Alignment command is used to illustrate

the affects.
1. In the InRoads Explorer, select the Geometry tab.

2. Expand 12345DES_Geometry to show the SH 86 alignment.

M Bentley InRoads XM Edition = | 5]

Fle Suface Geometry Drainage Evaluation Modeler Drafting Quantiies Tools Help

<Unnamed: FEBESE 8% b, 4 W< |5 E
bl o | B |l kel T | v e
MName Type Descr
@60 mph Superelevation Desig
|== Difference Vertical Alignment
SH eV Vertical Alignment SH &6

. SHEEROWLT

2§ SHB6_Offset_Left
-4 SideRoad -

% Surfacesl = Geometr)rl 4

4 T

Adjusts the view to display specified cross sections
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3. From the InRoads menu bar, select Tools > Options.

4. Verify that the Precision tab is active.

Notice that the precision for Station is set to 0.12.

5. Inthe InRoads Explorer, <R> on the SH 86 alignment and select Review from the right
click menu.
M Bentley InRoads XM Edition = | 5]
Fle Suface Geometry Drainage Evaluation Modeler Drafting Quantiies Tools Help
<Unnamed: B @\)}' B =< & B
bl o | B |l kel T | v e
MName Type Descr
= 12345DES_Geometry @60 mph Superelevation Desig
Cogo Buffer |== Difference Vertical Alignment
i S RZTIP i=lsHag v Vertical Alignment ~ SH86
(ER¥| SE1EG| [N
"/ SHes_( Set Active
w-f SideRo oy
% Surfaces = Ge Delete o
- - - Empty
Adjusts the view to disp
- | View
Fit
Edit...
IRewew“
Check Integrity...

In the Review Horizontal Alignment dialog box, notice that the stations have 2 decimal places.

E Review Horizontal Alignment = | 5]
Geometry Project: | 12345DES_Geomet v Mode [ cose ]
Horizontal Alignment: SHSB% ﬂ ~) Curve Sets @ Alignment _) Blement [

’ b Save fs...
Project Hame: 12345DES Geometry - Append...
Description: SH 86 Design geometry ;J
Horizontal Alignment Name: SH 86 Displ
Description: SH 86 Centerline = mj
Style: ALG_PRO .
STATION HORTHING EASTING an—ntJ
Element: Linear sl
POB 3 203+80.28 1556706.07 3277567 .49
PC | 3 231+75.30 1555971 .14 3280264 .16
Tangent Direction: [ 3 1 R X Selec
Tangent Length: 2795 .02
Element: Circular
PC 3 231475.30 1555971 .14 3280264 .16 z Prenn
PI ) 233+25.058 1555931 .76 3280408 .64
cCoq ) 1557032 .43 3280553.39 Jex
PT 3 234472.97 1555932 44 3280558 .39 =
Radius: 1100.00 - ot
4 m =t - 13

6. Close the Review Horizontal Alignment dialog box.

7.

In the Options window, change the Station precision to 0.1234.
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8. <D> Apply.
E Options =] & ==
Tolerances I Factors I Abbreviations I Rail I Sight Distance|
Precision | General I Units and Format I Geometry |
Morthing,/Easting: [0_12 v] [ Help ]
Elevation:
ot
Linear: b1z«
Station: 0.1234 -
Acres/Hectares: (g 1234 -
Cubic Units:
I Apply l[ Preferences... ] [ Close ]

9. Redisplay the Review Horizontal Alignment dialog box for SH 86.

E Review Horizontal Alignment = | 5]
Geometry Project: 12345DES Geometi v Mode -_Close
Horizortal Alignment: ﬂ (7) Curve Sets @) Alignmert () Element -

’ b _Sa\re As...
Project Hame: 12345DES Geometry - Append...
Description: SH 86 Design geometry ;]
Horizontal Alignment Name: SH 86 Displ
Description: SH 86 Centerline =
Style: ALG_PRO Print
STATION HORTHING EASTING
Element: Linear sl
POB 3 203+80.2820 1556706.07 3277567 .49
PC 3 231475.2986 1555971 .14 3280264 .16
Tangent Direction: S eppip— i Select
Tangent Length: 2795 .02
Element: Circular =
PC 3 231475.2986 1555971 .14 3280264 .16
PI ) 233+25.0487 1555931 .76 3280408 .64
cCoq ) 1557032 .43 3280553.39
PT 3 234472 9689 1555932 44 3280558 .39
Radius= 1100.00 - st
] T - ¢

Notice that the stations now show 4 decimal places. Next the affects of factors is demonstrated.

10. Reset the Station precision back to 0.12.

11. On the Options dialog box, <D> the Factors tab. Notice that the Text Scale Factor is set

to 100.
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12. From the InRoads main menu, select Geometry > View Geometry > Stationing.

(===

Mt Bentley InRoads XM Edition

File  Surface §| Geometry | Drainage  Evaluation Modeler Drafting Quantities Tools Help
<Unnamed:= View Geometry 'ﬁ Active Horizontal
b g it Allgnme: [y Active Vertical

+ | 2% Horizontal Annotation...
b |2§_ Vertical Annotation...
Horizontal Element S Closed Areas
Vertical Element & Stationing...
3D Alignment...
' H?,’ Station Base/Clearance Annotation...
<2~ Curve Set Annotation...

Horizontal Curve Set
Vertical Curve Set

Superelevation

+ Lot Layout v E
+/ “J& Verical Change In Plan...
L ,_3 Review Horizontal... $%& Annotate Graphics...
&= Geometry <2 Review Vertical . B
25 Al Horizontals

9 . .
Displays the act =’ Review Geometry Points... |

13. On the View Stationing dialog box, <D> Apply.

14. Zoom in on a station and note the size of the text.

15. On the Options dialog box, key in 50 for the Text Scale Factor and <D> Apply.

B Options =] & ==

| Precision I General I Units and Format I Geometry |
| Tolerances | Factors |Abbreviation5 I Rail I Sight Distance|

Text Scale Factor: ISD.DDDD I_| | Help |

Cell Scale Factor: 100.0000 -’

Line Style Scale Factor: 1 ppoo

16. Redisplay the stationing and notice the change in the text size. The illustration below

shows the difference.

O
O
-
-
™
Cv

!
17. Reset the Text Scale Factor to 100, then close InRoads and MicroStation.

Section Summary:
¢ Precision controls the decimal places displayed in InRoads dialog boxes only.

¢ Factors control the size of text, cells, and linestyles displayed by InRoads.
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¢ The Linestyle Scale should be set to 1, Text and Cell scales should be set to the plot
scale.

Chapter Summary:
e Start a project by creating the directory for the project.
e Project defaults make it easier to Open and Save project data files.

e Locks affect the way InRoads works and displays information. These should be set as
desired prior to work on the project.

e Precision and Factors affect displays in InRoads dialog boxes and items placed by InRoads.
These should be set as desired prior to work on the project
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LAB 2 - Review Geometry

The purpose of this lab is to go into a more detailed review of the contents of the
12345DES_Geometry geometry project (12345DES_Geometry.alg) file used in the previous
lab.

The 12345DES Geometry geometry project is a collection of all the data from the initial
topographic survey. Existing linear objects such as pavement lines, breaklines, streamlines, etc
are stored as horizontal alignments. Survey shots of singular features such as signs, utilities,
ground shots, trees, etc. are written to the cogo buffer and stored as individual points.

In subsequent labs geometry data will also be loaded from the ROW_Survey directory structure
for reference purposes only. To maintain the integrity of the ROW_Survey geometry data,
subsequent exercises will show you how to copy geometry projects in their entirety and also
how to selectively copy information (alignments and cogo points) to a separate geometry
project.

Important!  Data from the ROW/Survey directory should only be modified by the ROW/
Survey group. Staff from other disciplines should not modify ROW/Survey
geometry projects in any way and take any precautions to ensure that it is not
changed.

Chapter Objectives:
e [llustrate the process of setting active geometry.
e Review an exisisting geometry project.
e Review alignment attributes.
e Review alignment stationing.

The following files are used in this lab:

e (C:\Projects\12345\Design\Drawings\Reference Files\12345DES Model.dgn
e (C:\Projects\12345\Design\InRoads\12345DES Design.alg
e (C:\Projects\12345\Design\InRoads\12345 existing ground.dtm

Lab 2.1 - Review Geometry Project

Section Objectives:
¢ Verify the correct geometry is loaded.

Learn how to identify and change the “active” geometry.
Learn how to review and view geometry including cogo points.
Learn how to save the results of an InRoads report.

Learn how to clean up MicroStation graphics and keep them in sync with InRoads data.

* & & o o

Practice gathering alignment infomation.

1. Open the file in the 12345DES_Model.dgn file from the
C:\Projects\ 12345\ Design\Drawings\ Reference Files folder.
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2. Open the geometry project named 12345DES_Design.alg located in the folder
C:\Projects\ 12345\ Design\InRoads. You should see something similar to the image

below.
® Bentley InRoads XM Edition ==
Fle Suface Geomety Drainage Ewvaluation Modeler Drgfting Tools Help
<Unnamed: vESE 65N¥% l— & B
I MName Style Description Last Revised
| = 2 Geometry Projects %+ Cogo Buffer 12/31/2009...
= [AsHss ALG_PRO Proposed SH86... 3/17/2009 ...
= J sideRoad ALG_PRO Side Road Align...  11/24/2007...
-4 Cogo Buffer
[ sHes
- SideRoad
/—Su:rall Bar
& Geometry [%] Preferences [ ¢ [ < Y
-Tcuggles the Style Lock

3. Expand the screen display of the geometry project by selecting the + (plus) symbol
located to the left of the geometry project name.

4. Look to the right side of the InRoads pane. Use the Scroll bar at the bottom of the window
to view the columns of information to the right. The following is a list of columns you
should see but may be in a different order:

Name - The horizontal alignment name and the Cogo Buffer are shown here.

Style - The Style name attached the the horizontal alignment is listed here.

Description - The horizontal alignment’s description, if any, is shown here.

* & & o

By Whom - The Windows user ID of the person who created the alignmentis shown
here.

Last Revised - This column lists the most recent revision date for the file.
Access Mode - This column indicates whether the file has write access or is read only.

Integrity - This column indicates whether the alignment elements are connected
properly or not.

Curve Definition - This column indicates whether curves are defined by arc or chord.
Start Station - This column lists the beginning station value for the alignment.
End Station - This column lists the ending station value for the alignment.

Number of VAs - This column lists the number of associated vertical alignments.

* & & o o

Number of Superelevations - This column lists the number of associated
superelevation definitions.

5. <D> on any of column headings to sort ascending or descending.
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6. To reposition the columns either to the left or right, <D> and hold down the column
heading and slide the mouse on to any of the column headings.

B Bentley InRoads XM Edition M (=)<
Fle Suface Geomety Drainage Ewvaluation Modeler Drgfting Tools Help
<Unnamed: v ES S5 H-— 8
- - MName Marthing Easting Elevation | Style [
| = 2 Geometry Projects o 1556963.86  3276609.90 0.00 ALG_EXIST
-2 Default ) 1556853.30  3279540.92 0.00 MOM_Sect-corn
= g 155853140  3279637.21 0.00 MON_Sect-corn
g 1558509.37  3279525.93 0.00 RW_Secdine_ex
: G 11 1555633.69 327967247 -0.00 Default
= 7] S 101 155663364 327966314 -0.00 Default
@-f Side Road 41000 1558417.74  3267409.40 0.00 ALG_EXIST
| st s 2 |
r e #1001 1558457.06  3263756.14 0.00 ALG EXIST [+
2 Geometry | [ Preferences |[¢]» | *== :

Toggles the Style Lock.

7. <D> on the Cogo Buffer. Notice the detail screen to the right showing the contents of the
Cogo buffer. Also notice the columns showing Northing, Easting, and Elevation by
adjusting the view pane.

8. <D> on the first horizontal alignment listed. Notice the associated vertical alignment.

R Bentley InRoads XM Edition M=)}
File Suface Geometry Drainage Evaluation Modeler Drafting Tools Help
<Unnamed> v = S % B — =
Mame Type Description
+-j= Default (| | l=5sH86 Vertical Alignment  Proposed 5H 86
=15 12345_Design ~ | |[=sHasy Vertical Alignment  Proposed SH 86...
+-% Cogo Buffer

+ Default

= sH &6
|=lsHasv
+-_f Side Road

b

2 Geometry | [ Preferences |[4 s | <]

Toggles the Feature Highlight Lodk

Note: Only one horizontal alignment can be active at a time. Being active specifies the
alignment to be modified, displayed, or defined by default in dialog boxes.
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9. Select Geometry > Active Geometry. The Active Geometry dialog will appear.

10.
I1.
12.

ﬁ Active Geometry E]
Type: Horizontal Alignment V i I Apphy l
Description Side Road Alignment
Style: ALG_PRO ™

= L -_Help

Current

Geometry Project: 12345_Design

Horizontal Alignment:  Side Road

Vertical Alignment: Side Road V

MName Description Style

Defautt Defautt

SH 26 Proposed SH 26 AlG FRO
ISide Road Side Foad Mlignment  ALG_FRO |

Set Type to Horizontal Alignment.
<D> on alignment Side Road.

<D> Apply then Close.

Notice that the alignment called Side Road in the InRoads explorer pane shows a red
indicator box around it signifying that it is the active alignment.

B Bentley InRoads XM Edition

BE]

Fle Suface Geometry Drainage Evaluation Modeler Drgfting Tools Help

vEE 865 B~ w8

Type
Vertical Alignment

¢Unnamed:

Name

[==side Road v

+ j= Default ™
= 12345_Design § |
+1-7+" Cogo Buffer
+- " Default

= f 5Has

= SHE6

&l Geometry P4 Preferences (4] ] 3

Description
Side Road Align...
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13. Select Geometry > Review Horizontal for a textual display of the active alignment.
When reviewing an alignment, a temporary dynamic display is shown in MicroStation
representing the location of the alignment being reviewed.

| E" Review Horizontal Alignment g@
Geometry Project: 12245 _Design lv Mode T
) _ ; = ()Curve Sets  (®) Alignment () Element
Horizontal Alignment: | 542 Road v ﬂ
Project Hame: 12345 _Design _Append...
Description: SH 86 Design Alignments -
Horizontal Alignment Name: Side Road Displ
Description: Side Foad Alignment [:::EEE:]
Style: ATG PRO Print
STETION HORTHING EASTING
Element: Linear
POB ) 9+00.00 1554533 .43 3279686.08
BL. & ) 22+50.68 1555884 .03 3279671.70
Tangent Direction: N 0736'36" W
Tangent Length: 1350 .68
Element: Linear
PI ¢ i) 22+50.68 1555884 .03 3279671.70
POE i 32+50.00 1556883 .30 3279660.92
Tangent Direction: N 0%37'0&8" W
Tangent Length: 999 32
< ¥

14. Explore the four main areas of the dialog box.

¢  Geometry Project and Horizontal Alignment (in the dialog box frame)

o Change the Horizontal Alignment
¢ Mode (in the dialog box frame)

o Change the Mode and watch how the infomation in the dialog box changes
¢  Geometry header (in the veiw port)

o Note the change to the Project Name, Description, Alignment name, Description,
Geometry Style

¢ FElement Details (in the veiw port)

o Note how the element details change according to what mode is selected.

15. Review this display for alignment information such as Cogo point ID assignments,
bearings, distances, northing, easting, etc.

16. <D> the Close button.

17. Select Geometry > View Geometry > Active Horizontal to write the alignment to
the MicroStation file.

Note: It may appear that nothing happend. This is because the view window is not
postioned correctly to see the data. The next step will resolve this.

18. Select Geometry > Fit Alignment and <R> (press the right mouse button) in a
MicroStation view to reposition the MicroStation view to the limits of the active alignment.
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Note: Ifthe graphics for the existing features disappear, us the key in ajp = -10000,
30000 and left click in View 1 to expand the MicroStation clipping planes.

&l

Bl View 1-T | [=1( >
=

Ad=OfEdoapbad | |

19. In the Workspace Bar <R> (right-click) on the active alignment name. Note the Active,
View, Fit, and Review commands are available from the short-cut fly-out menu.

1 Bentley InRoads XM Edition =JoEd
Fle Suface Geometry Drainage Ewvaluation Modeler Drgfting Tools Help
<Unnamed: w §|@\>f|.—o 5‘{-0‘5'|

= & Geometry Projects
&= Default

" Cogo Buffer

S Default
S sHBe
= m Side Road
Mew...
Set Active
Copy...
Delete
Empty
View
Edit...
Review. ..
Check Integrity...
| =2 Geometry |@' Preference]  Circular Definition
Ready

20. Experiment using this fly-out menu with any alignment.
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LAB 2 - Review Geometry

21. In the Workspace Bar <R> on the Cogo Buffer and select Review... The Review
Geometry Points dialog will appear.

aga [~ |
- Bentley InRoads XM Edition -Joled
Fle Suface Geometry Drainage Ewvaluation Modeler Drgfting Tools Help
<Unnamed:> v ESE 85N lM— & B
MName Description Style L
= £ Geometry Projects Wl ALG_EXIST
&= Default w2 MON_Sect-corn
= 3 MOM_Sect-corn 3
g RW Secine_ex |
Delete... 0o Default
S srge Empty 01 Default
= [/] side Road view 0on ALG_EXIST
Side Roa e .
Fit 001 Al G_EXIST
Edit... 0oz ALG_E"\IIST
e 003 ALG_EXIST
004 ALG_EXIST [ ]
Read-Only 005 ALG EXIST il
| &2 Geometry |@ Prefere I (2]
Togales the Station Lock Details. ..

X

[] Synchronize Shared Point Elevations

ke Roview Geometry Points
Maode: () Alignmert:
(#) 4l Points

Poirt
MName: i
Description:
Style: (ALG_EXIST v|
Morthing: 155696386
Easting: 327660950
Blevation: 0.00

Fpp

Cloze

Repaort...

Help

Shared Points
Pairt Type Alignment
CoGO
[ Ned> ][ Les

22. <D> the Next button to review the information about subsequent points. Notice the
available navigation buttons First, Previous, Next, and Last
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23. <D> Report to list all Cogo points stored in the active geometry project.

H Results

FEeport Eesults
POINT HAME
1

2

3

4

100

101

1000

1001

100z

10032
11004

NORTHING

1556963
1556383,
1558531,
1558509,
1555633,
1556633,
15558417 .
1558457,
15558469
1558050,
15569382,

86

EASTING

3276609
3279660,
3279637
3279625
3279672
3279663 .
3267409
3268756,
3270669 .
3272645,
3276540.

20

BEX]
:
i Prirt
:>' |

Note: The buttons on the right side of the Results dialog allow you to save or display this
report. These options exist in many InRoads dialogs.

24. They are:

* & & o

Close - closes the Results dialog
Save As - saves the contents of the dialog to an ASCII (text) file

Append - appends to an existing ASCII file

Display - allows the user to select a location in the MicroStation drawing to place the

dialog contents as text and using the active text and element settings when writing the
text to the CADD file

Print - sends the contents to the default system printer

Help - displays the InRoads help file for this command.

25. <D> the Close button in the Results dialog

26. In the Mode section of the Review Geometry Points dialog, toggle the radio button to
Alignment. Notice how the Alignment drop-down list is activated.
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LAB 2 - Review Geometry

27. Select SH86 in the Alignment drop-down list.

Shared Points
Pairt Type
FC

[] Synchronize Shared Point Elevations

Alignment
SH 86

E!Reﬁew(kmnﬁt Points 24
ry
Mode: (3] SH 86 v Aoply
A e
Close
Poirt
Description:
Style: ALG_PRO ™
Morthing: 1556706.07
Easting: 3277567 49
Blevation: 0.00

b
@

28. <D> the Report button again to review the vertices of the selected alignment.

Note: The Point Name column is not showing point numbers or names (except for point
1000) indicating this alignment was created as unnamed geometry points.

METX

Eﬂﬂesuus

FEeport Eesults

POINT HAME
1000

NORTHING
1558417 .74
1558450.09
1537339.09
1558458 .63
1558467 .52
1555467 .58
1558402 .30
1558117 .51
1547356 .90
1557965 .30
1557001 .57

EASTING

3267409
3268517 .
3269133,
3268994 .
3270345
3270364 .
3270987 .
3272329
3270047 .
3272956
3276471.

40
1
91
a2

[l

EF

Close
Save fs...
Append...

Display

Pri

Help

29. <D> the Close button in both the Results and Review Geometry Points dialogs.
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Note: The previous steps used the short-cut fly-out menus, all actions can also be found

under the Geometry pull-down menus.

R Bentley InRoads XM Edition M=%
File Surface geometryl Drainage Ewvaluation Modeler Drafting Tools Help
<Unnamed> View Geometry ke, Z’f . — &R
kX Bt Alignment Morthing Easting
= 2 Geom|  Horzontal Curve Set b 155686386 3276609.90
#L= De|  Vertical Curve Set v 1556853, 30 3279660.92
= 12 1558531.40 3279637.21
g%  Horigontal Bemert ' 1558509, 37 3279625.93
#[/] Vertical Blement g 1555633.53 327967247
=S Superslevation : 1556633.64 3279863.14
5 ) ; 1554533.43 3279686.08
~i Review Horizontal.. 1555884.03 327967170
}+2 Review Vertical.. 1555883.30 3279660.92
2 Review Geometry Points... 1558417.74 3267409,40
e . 1558457.06 3268750.14
Locate . 1558469.66 3270669.73
-, -_rlEWErSE... 1558050.55 3272645.47
T 1556982.55 3276540.43
E' Active Geometry... 1556716.98 3277527.47
:ﬁ Copy Geometry... 1555931.75 3280408.64
% Delete Geometry... 1555339.60 3282135.29
el 1555699.32 3283343.64
£8 surfaces —_—
— Lhtilities 4
Fits alignment dz e

At anytime during these labs you can delete all visible graphics in your MicroStation file using
the element selection tool or a fence. Note that you are deleting the graphical display of data,
not the data itself. The graphics can be redisplayed using the InRoads display commands shown
in previous sections.

Note: The screened topography and the graphics used as training guides are either locked
graphics or are attached as a reference file so they can not be deleted. These graphics
will be used in future labs.
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Multiple Geometry Projects can be loaded into memory simultaneously. However, only one
geometry project, horizontal, and vertical alignment can be active at any given time.

® Bentley InRoads XM Edition (=%
File Suface Geometry Drainage Evaluation Modeler Drafting Tools Help
<Unnamed> v E= %% Hl— B
- Geometry Proj...  Description File Mame Last Revised
{12345 Design  5HB86Design Al... C:\Projects\123... 1/4/2010 3:38:...
= Default 1/4/2010 3:34:..,
|= Side Road v
= Geometry | [ Preferences [<]» | <l T 3|
Toagales Pencil/Pen mode

30. Use the previously covered commands to display the horizontal alignments SH 86 and Side
Road.

31. Use the review command to investigate the various data for the same two alignments.

¢ What is the beginning station value for:
SH 86
Side Road
¢ What is the overall length of:
SH 86
Side Road
¢ What is the shortest radius used in:
SH 86
Side Road

Section Summary:

¢ Many of the view and review commands can be accessed from the right click menu as
well as the main toolbar.

Reports displayed by review commands can be saved to a text file.

¢ Use the Mode options, where available, to display data in different formats.

Lab 2.2 - Review Alignment Attributes

The geometry Name, Description, and Style are assigned to an alignment or Cogo point when
they are created. These attributes can be queried by utilizing the review geometry command.

Section Objectives:
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¢ Review Alignment Attributes
¢ Review Cogo Point Attributes

Select Geometry > Review Horizontal...

b Review Horizontal Alignment g@
Geometry Project: 12345_Design [ Mode _Close
Horizontal Alignmert: | gy ag : iJ Bl e -_

: ¥ |2 Save As...
Project Hames: 12345 Design | Append...
Deszcription: SH 86 Design Alignments |
Horizontal Alignment Name: SH 26 Diispl
Dezcription: Propo=zed SH 86
Style: ATLG PRO Prirt
STallON HORTHING EASTING
Element: Linesar
BCE ¢ 10007 100+00.00 1558417 .74 3267409 40
FC )] 111408 .62 1558450.09 3268517 .55
Tangent Direction: N 88719'40" E
Tangent Length: 1108 .62
Element : Circular
FC 3 1114+08.62 1558450.09 3268517 &5
EFI bl 113+47:31 1558457 06 J268756 .14
CC bl 1537229.09 3269133.91
FT bl 115+85 .98 1558458 63 3268994 82
Radius: 211z20.00 bt
£ >

2. Using the selection box labeled Horizontal Alignment, Compare the settings for

alignment SH 86 with the attributes for alignment Side Road. Note the changes in

Description & Style.

Select Geometry > Review Geometry Points... to review Cogo point names,

descriptions, and style assignments.
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LAB 2 - Review Geometry

Note: This dialog is used to review both alignments and Cogo points based on the Mode

setting.
B Review Geometry Points E]
Mode: O Aignment:
(#) 4l Points

Pairt

MName: 1000

Description:

Style: ALG_EXIST ™

Morthing: 155841774

Easting: 3267409.40

Blevation: 0.00

[] Synchronize Shared Point Elevations

Shared Points

Pairt Type Alignment

COGO
[ First ] [ < Previous ] [ Mesd = ] [ Last ]

4. This information can also be seen in the InRoads explorer pane.<D> on the Cogo Buffer
and notice the description(s) and Style(s) as displayed in the feedback pane.

B Bentley InRoads XM Edition

ST

<Unnamed:

| = & Geometry Projects|# |
[#-ju= Default I
=-{==| 12345 Design

|3

& Geometry |[¥ Prefer<[x] |

Fle Suface Geomety Drainage Ewvaluation Modeler Drgfting Tools Help

~E=E 6NY B & E

Elevation

‘| Mame Marthing Easting

[ '::'.1 1556963.86 3278609.90 0.00
'3::2 1556883.30 3279660.92 0.00
'::'.3 1558531.40 3279637.21 0,00
'3::-1 1558509.37 3279625.93 0.00
'3:'. 100 1555633.69 327957247 -0.00
'3::1[]1 1556633.694 3279663.14 -0.00
'3:'. 1000 1558417.74 3267409.40 0.00
'3:: 1001 1558457.06 3268750.14 0.00
| £ |:

Style
ALG_EXIST
MOM_Sect-corn
MOM_Sect-corn
RW _Secdine_ex
Default
Default
ALG_EXIST
ALG_EXIST

Description ||

|

Togales PencilFen mode

Note: If the Style assigned to the data is not a valid name when displaying an alignment
or Cogo point (not existing in the Style Manager), a Style by the name Default will

be used.

The Default CDOT Style for all geometry elements has the same properties as the
defined style ALG_Proposed.

Colorado Department of Transportation
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Section Summary:

¢ Geometry styles are stored along with surface and survey styles in the CDOT_Civil.xin
file.

Lab 2.3 - Review Alignment Stationing

The default station at the beginning of a newly created horizontal or vertical alignment is 0+00.
If the alignment previously existed, the beginning station may not be 0+00. Stationing values
value can be changed to accomodate the needs of the project as shown in a later lab.

The first thing to do is to determine the existing assigned stationing values by using the
alignment review commands.

1. Make 12345DES_Geometry the active geometry project by right-clicking on the
geometry name and selecting Set Active from the fly-out menu.

B Bentley InRoads XM Edition =3}
File Suface Geometry Drainage Ewaluation Modeler Drafting Tools  Help
Unamsd> vES8NY Hl~|&0
: . MName Style Description Last Revised
| @ & Geometry Projects 4", Coga Buffer 1/4/2010 6:27:...
o=  Default Default 4/14/2007 5:44...
= | |[fsHse ALG PRO Proposed SH 85 4/14/2007 6:56...
CogoBuffe  Mew... Side Road Alignment 5/15/2007 10:3...
[ f Default
=[] sHee Save

lE SH 86 Save As...

il .'I Set Active
= Side Road

. Copy...
== Side Re
b= Close
Empty
View All Horizontals
= Geometry |[*] Prefe Rt 2

Details...

Active geometry project: 123
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2. Right-click on the alignment SH 86 and select Review from the Fly-out menu. The
Review Horizontal Alignment dialog will appear.

® Bentley InRoads XM Edition =Jo&s
Fle Suface Geometry Drainage Ewvaluation Modeler Drafting Tools Help
<Unnamed> vESE 8%% B w8
MName Type Description By Whom
= &, Geometry Projects l=5H86 Vertical Aignment  Proposed 5H 86
2 Default [=sHaay Vertical Alignment  Proposed SH 86...
= 12345_Design
“ Cogo Buffer
S Default
= Dﬂ MNew..
Set Active
SH o
opy...
= _f Side R |
|: s Delete
= Empty
View
Fit
Edit...
I Review...
Check Integrity. ..
Read-Only
Details. ..
| &5 Geometry |@ i B (2]
Toggles the Style Lock Chord Definition

Note: Fly-out menus can be access from either the workspace or feedback panes. Also
note that selecting an alignment for review switches it to being the active

alignment.

Write down the initial station value assigned to horizontal alignment SH 86:

h Review Horizontal Alignment

Geometry Project: [ L

Horizontal Alignment: Fi_

|:j Mode

] #

f.:__') Curve Sets

(&) Mignmert () Element

FProject Hame:
Description:

Horizontal Alignment Hame:
Description:
Style:
Element : Linear
PCE ¢ 10003
FC ¢

Tangent Direction:
Tangent Length:

Element: Circular
PC 3
PI i
CC 3
FT i
Radius:
Q)

12345_De=ign
SH 86 Design Alignments

SH 86
Propozed SH 86
ALG_FPRO
STATION NORTHING
—®= 100+00.00 1558417 .74
111+08 .62 1555450.09
N 88719'40" E
1108 .62
111+08 .62 1558450.09
113+47 .31 1555457 .06
1537339.09
115+85.98 15558458 .63
21120.00

EASTING

3267409 .40
3268517 .55

3268517.
3268756
3269133.
3268994,
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4. Review the Vertical alignment

SH 86 V associated with horizontal alignment SH 86.

BEX]

Drafting  Tools

EN? HE— 5 8

Help

B Bentley InRoads XM Edition
File Suface Geometry Drainage Ewaluastion Modeler
<Unnamed: v =
= &, Geometry Projects
+-j2= Default
= 12345 _Design
+1-% Cogo Buffer
+- f Default
= [f] sHs
S5H 86
New...
= Side Road Set Active
|= Side Roz Copy...
Delete
Empty
View
Edit...
| review...
Check Integrity...
&) Geometry |1 Prefer| Circular Definition

5. Write down the initial station value assigned to vertical alignment SH 86 V:

ﬁ Review Vertical Alignment

Geometry Project: ;-12345 Design

Horizontal Alignment: -SH 25

Verical Alignment: -SH 26V

FProject Hame:

Description:

Horizontal Alignment Hame:
Description:

Stvle:

Vertical Alignment Hame:
Des=cription:

Style:

Tl Mode

1241 |

e ) -

.V'I - (=) Alignment

V'I _‘_‘ﬂ ) Element

STATION ELEVATION
Element: Linear
FOBE —®=100+00.00 6530.07
BVC 107+50.00 6601.88
Tangent Grade —3.76
Tangent Length 7E0.00
Element : Parabola
BVC 107+50.00 6501 .88
PVI 109+00.00 6596 .24
EVT 1i10+50.00 6594 70 I
Length: 300.00 E_v!:
< | [*]

12345 _Des=ign

SH 86 Design Alignments=
SH 86

FPropo=ed SH 86

ALG_FPRO

SH 86 ¥V

FPropo==d SH 86 Frofile
ALGS _PRO Vert

™,

If the horizontal and vertical stationing are not sychronized it will cause confusion in the
design and construction processes. Is the stationing for the horizontal and vertical

alignments synchronized?

Section Summary:

¢ The beginning and ending stations cna be found in the feedback pane or the review

alignment dialog boxes.
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Chapter Summary:

e Use the right click menus to find many of the view and review geometry commands
without searching the InRoads main menu.

e Use the navigation buttons provided in th ereview dialog boxes to move through long
reports.

e The attributes for geometry elements can be found in the feedback window or in review
reports.
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LAB 3 - Geometry Annotation

This lab demonstrates how annotate horizontal geometry, set and display alignment stationing, and use
horizontal alignment tracking tools.

Chapter Objectives:

Display horizontal alignments.

Annotate horizontal alignments and cogo points.
Reset stationing on an alignment.

Display stationing.

Add a station equation.

Use Tracking and Horizontal Alignments Tracking.

The following files are used in this lab:

C:\Projects\12345\Design\Drawings\Reference Files\12345DES Model.dgn
C:\Projects\12345\Design\InRoads\12345DES Geometry.alg
C:\Projects\12345\Design\InRoads\12345 existing ground.dtm

Lab 3.1 - Geometry Display

Section Objectives:

Set the proper scale factors.
Open a saved view in MicroStation.

Display alignments using the View and Annotation commands.

Options for displaying horizontal alignments are available when using the Horizontal
Annotation dialog.

L.

Select Tools > Global Scale Factors and set the scales to 200 for Text and Cell and 1
for Line Style .

H Scale Factors = |G S
Ted:  100.0000 —| Apply
Cell: 100.0000 - Close

Line Style: 1 0000 J

Using the MicroStation menus, select Utilities > Saved Views tools to open the saved
views dialog.
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3.

<D> on the name POB, <D> Apply for view 1, and <D> Close.

Pt Saved Views =] & ==
Uy P X & 22 | vew
Mame Description -

Drive & 180+00

Overlaping alignment

Begin Project

ALT T
Side Road
Station Equation

RCTERNATE T Lo
Cross Rd @ 446+00 ML
PT 356+45.30 i

4 (]

| *

Apply Options

Camera Posttion
View Attributes
[ Clip Valume

] Window:

Levels
[ Beference Settings

Apply

Below is an example of the saved view.

Bt View 1-POB
B Saved Views =Rl E =]
P B Cla ¢
N ET X Eh Yew: [1=
_Name Deserpion
Drive @ 180-00 Crvaraping algnment
Hoder Driveway shgnment from graphics £
POB Begn Fromet
SHEEALT1 ALTERNATE 1LA
Sids Foad Cross Rid @ 44800 ML
Sation Eousen PT 356+45.30 b
‘ e v
HAoply Options
] Camens Postion
] View Atrbutes ]| Levels
i Viglume Feference Settings
[ o ] fooly

@-A]OEES

e iR R )

;
;
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4. Display alignment SH 86 from the Geometry Project 12345 Design by right-clicking <R>
on the alignment name and selecting View from the fly-out menu.

New...

Set Active

Copy...
Delete

Empty

| view

B Bentley InRoads XM | Fit
<Unnamed> Edit... 4 . == 5“"6[{

b g 1 | g Review...

(===

Fle Suface Geometr Eh=lni=uivE Drafting Quantities Tools Help
Read-Only Type Descriptior
E-&% Geometry Pro| Read-Wiite Vertical Alignment Proposed §
Details... Vertical Alignment Proposed ¢
Arc Definition
Chord Definition
& Geometry |@ Preference « | » o] |P— = o
Adds 3-D points to a surface based on cross section data
B4 View 1-POB [=|E s .
L]
[ 1 __"'--..\
L]
G AR OEEA R TG =

The alignment display is based on the geometry style assigned to the alignment. This
display method is suitable but does not allow the user any options or allow annotation of
the geometry. The next steps illustrate how to customize the graphics display for geometry

elements.
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5. Select Geometry > View Geometry > Horizontal Annotation.

B View Horizontal Annotation =] & ==
Main | Tabling | Styles
Apply Style Fitter...
@ Assigned () Active Iverwit
Help
ALG_EXISTING
Horizontal Alignments Cogo Points
Include: § SH 26 ﬂ Include: ﬂ
Selected: Selected:
Mame Descri..  Style Mame Descri..  Style
SH 86 Proposed... ALG_P...
Display As Complex Linestring
Display Annotate
Points [ Points
On-Alignmert [ Event Points Elements
[T Off-Mlignment [ Station Equations [ Duplicates
Elements [C] Dual Dimensions
[ Radials [ Tangents Try Atemate Styles
[T Chords [ Subtangents [7] Bxtend Beyond Element
[ Planarize
[ Apply ] [ Interactive ] [ Preferences... ] [ Close ]

6. Key in SH 86 in the Annotate field and Tab from the field.

7. Set options for the Display and Annotate sections of the dialog as shown in the above
screen shot.

8. <D> the Apply button. This will write alignment SH 86 to the MicroStation Screen and
annotate the alignment.
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LAB 3 - Geometry Annotation

Note how Bearing and Distance annotation is displayed along the tangents. If the
alignment contains horizontal curves, curve data will be displayed.

B View1 - Top

N88° 19'40"E
1108.62'
G- AR OEES R EEE B
et Vw1 Top =
TR :
Tc =238.69'
Lc =477.35"
Rc =21120.00"
B A UEEER HE R TR B .

9. Return to the View Horizontal Annotation dialog.
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10. In the Annotate area of the Main tab, Toggle on Points, <D> Apply

ﬁ View Horizontal Annotation

Main | Tabling | Styles

=)= =

Apply Style
@ Assigned () Active
ALG_EXISTING

Default

Horizontal Alignments

Include: ﬂ

Selected:

Fitter...

Cogo Points

Include: ﬂ

Selected:

Mame Descri..  Style
SH 86 Proposed... ALG_P...

Mame Descri..  Style

Display As Complex Linestring
Display fate
Points Points
On-Alignmert [ Event Points Elements
[T Off-Mlignment [ Station Equations [ Duplicates
Elements [ Dual Dimensions
[ Radials [ Tangents Try Atemate Styles
[T Chords [ Subtangents [7] Bxtend Beyond Element
[ Planarize
[ Apply ] [ Interactive ] [ Preferences... ] [ Close ]

In addition to annotation for tangents and curves, notice that alignment vertices are also

annotated.

GT=3767409.40

N =1558417.74

1000
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11. On the Main tab, click the Help button and review the descriptions for the various

components that can be displayed.

E View Horizontal Annotation =] & ==
Main | Tabling | Styles
Apply Style ter
@ Assigned ) Active Crverwrite
S —— Help
Horizontal Alignments Cogo Points
Include: ﬂ Include: ﬂ
Selected: Selected:
Mame Descri..  Style Mame Descri..  Style
Display As Complex Linestring
Display Annotate
Points [ Points
On-Alignmert [ Event Points Elements
[T Off-Mlignment [ Station Equations [ Duplicates
Elements [C] Dual Dimensions
[ Radials [ Tangents Try Atemate Styles
[T Chords [ Subtangents [7] Bxtend Beyond Element
[ Planarize
[ Apply ] I Interactive I I Preferences... I I Close I

12. Experiment displaying an alignment with Points and Elements turned on or off on both the

Display tab and the Annotate tab.

13. Experiment displaying the various components available in the display portion of the

dialog.

Section Summary:
InRoads displayed graphics are governed by the Global Scale Factor in InRoads. THe

MicroStation Annotation Scale has no affect on these elements.

The view alignment commands (from the right click menu of from Geometry > View
Geometry > Active Horizontal) only display the lines and arcs that make of the alignments

path.

Horizontal Annotation also displays the alignment’s path. It can display other geometry

data as well.

Lab 3.2 - Selection of Geometry for display and/or Annotation

Section Objectives:

[lustrate methods for defining horizontal alignment elements for display and/or

annotation.
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Select Geometry > View Geometry > Horizontal Annotation.

<D> the Main tab.

Set the Apply Style to Assigned.

<D> in the Include field in the Horizontal Alignments area. The Filter button becomes

active.

E View Horizontal Annotation

Main | Tabling | Styles

() Active Overwrite

ALG_EXISTING

Uetauin

Horizonital Alignments Cogo Points
Incuae: | I.¢.| Include:

Selected: Selected:
Mame Descri..  Style Mame Descri...
Display As Complex Linestring
Display Annotate
Points [ Points
On-Alignmert [ Event Points Elements
[T Off-Mlignment [ Station Equations [ Duplicates
Elements [C] Dual Dimensions
[ Radials [ Tangents Try Atemate Styles
[T Chords [ Subtangents [7] Bxtend Beyond Element
[ Planarize
[ Apply ] [ Interactive ] [ Preferences... ] [

5. <D> the Filter button. The Geometry Selection Filter dialog will appear.

E Geometry Selection Filter

Name: Included -
Description: Included .|
Style: Included -

Available:
Mame Description Style
Default Default

Side Road  Side Road Alignm... ALG_PRO

K

Cancel

It

Preferences...

Help

SH86  Proposed SHE6  ALG RO

S

<
cn
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LAB 3 - Geometry Annotation

Note: Available alignments are shown on the left, Selected (for display or annotation)
alignments are shown on the right. This makes it possible to select multiple
alignments for display or annotation.

6. Move the alignments SH 86 and Side Road from the Available list to the Selected list by
<D> the names in the Available list and then <D> the ADD button (or <D><D> on the

names).

Note: The data in this dialog can be sorted by clicking <D> on the column headers.
Multiple selections of alignments can be made through the use of the <CTRL> or

<Shift> keys.

E Geometry Selection Filter

Available:

Name: Included -
Description: Included .|
Styte: Included -

Mame Description Style
Default Default

< Swap >

Al

]

None

'

Selected:

Mame Description Style

SH 86 Proposed SH 86 ALG_PRO
Side Road  Side Road Alignm... ALG_PRO
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Horizontal Alignments
Include:

Selected:

#

Cogo Points
Include:

Selected:

E View Horizontal Annotation EI' = '@
Main | Tabling | Styles
Apply Style Filter....
(@) Assigned
Help

Mame Descri..  Style

SH 86 Proposed... ALG_P...
Side Roa... Side Roa... ALG_P...

Mame Descri..  Style

Display As Complex Linestring

Display
Points

On-Alignmert [ Event Points
[T Off-Mlignment [ Station Equations

Annotate
[ Points

Elements
[ Duplicates

Elements [C] Dual Dimensions
[ Radials [ Tangents Try Atemate Styles
[T Chords [ Subtangents [7] Bxtend Beyond Element
[ Planarize
[ Apply ] [ Interactive ] [ Preferences... ] [ Close ]

9. Review the results in MicroStation.

7. When done identifying the desired alignments in the Filter dialog, <D> OK — the Selected
geometry is populated in the Selected field

8. <D> Apply and the selected alignments will display in MicroStation.

B View1 - Top

G- AQ Qe Bl

s

AB

o |
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LAB 3 - Geometry Annotation

Section Summary:

e Alignments can be selected for annotation by key in, graphic selection using the ﬂ button,
or by using the Filter options.

e The Display area is used to turn on or off the display of the geometry elements.

e The Annotate area is used to turn on and off the text data associated with the geometry

elements.

Lab 3.3 - Display or Annotation of Cogo Points

Section Objectives:

e [llustrate methods for defining cogo points for display and/or annotation.

Note: Whether you are annotating Points or Alignments, keep in mind that the element

selection button ﬂ can be used to graphically identify the geometry of interest.
This is universally true in InRoads whenever the selection button is displayed.

10. <D> the Include field in the Cogo Points area to activate the Filter button

11. <D> the Filter button. The Geometry Selection Filter dialog will appear.

Horizontal Alignments
Include:

Selected:

E\l"iew Harizontal Annotation =] & ==
Main | Tabling | Styles
Apply Style Fiter.
@ Assigned ) Active
Help

+] rﬁ%*ﬂ

Selected:

Mame Descri..  Style

Mame Descri..  Style

Display As Complex Linestring

Display Annotate

Points Points
On-Alignment [ Event Points Elements

[T Off-Mlignment [ Station Equations [ Duplicates

Elements [C] Dual Dimensions
[ Radials [ Tangents Try Atemate Styles
[T Chords [ Subtangents [7] Bxtend Beyond Element
[ Planarize
[ Apply ] I Interactive I I Preferences... I I Close
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12. Select points 1001-1005 & 1010 from the Available field and add them to the Selected

field.

E Geometry Selection Filter

Description:

Name: Included -
Included -
Style: Included -

Available:
Mame Description Style i
1006 ALG_EXIST
1007 ALG_EXIST [
1008 ALG_EXIST
1005 ALG_EXIST
1011 ALG_EXIST
1mz2 ALG_EXIST
1 ALG_EXIST il
1nn Nafau
b 1

==
Help
Selected:
Mame Description Style

1000 ALG_EXIST
1001 ALG_EXIST
1002 ALG_EXIST
1003 ALG_EXIST
1004 ALG_EXIST
1005 ALG_EXIST
1010 ALG_EXIST

13. <D> the OK button. The points populate the Selected ficld.
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LAB 3 - Geometry Annotation

14. <D> the Apply button in the View Horizontal Annotation dialog.

E View Horizontal Annotation

Main | Tabling | Styles

=)= =

Apply Style
@ Assigned () Active

Horizontal Alignments

Cogo P

oints

Include: ﬂ Include: ﬂ
Selected: Selected:
Mame Descri..  Style Mame Descri..  Style i
100 ALG_E... ‘E‘
1000 ALG_E.. L
1002 ALG_E...
1003 ALG_E...
1nna LY I = kv
4 | i b
Display As Complex Linestring
Display Annotate
Points Points
On-Alignmert [ Event Points Elements
[T Off-Mlignment [ Station Equations [ Duplicates
Elements [C] Dual Dimensions
[ Radials [ Tangents Try Atemate Styles
[T Chords [ Subtangents [7] Bxtend Beyond Element
[ Planarize

[ Apply ] [ Interactive ] [ Preferences... ] [

Close ]

Mt View 1 - Top

1001

ErARQMum s R EEH 7%

(===

[

[mr} +

15. Experiment displaying various Alignments and Points with the assorted settings.
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Note: Remember to toggle on Points in the Annotation tab if you need to see Cogo
Point numbers, Northing, and Easting. Keep in mind annotation settings are
derived from the Geometry Style Manager Type: Points for the assigned Geometry

Style.

Section Summary:

T

==

SQF L LoD

Display 20
Paints As: ICE" vI N ]
¥ Cogo Points E. &= R4 510 1)

e Cogo Points can be selected for annotation by key in, graphic selection using the ﬂ
button, or by using the Filter options.

e In the Display area, the Points toggle is used to turn on or off the display of the geometry

elements.

e The Annotate area is used to turn on and off the text data associated with the geometry

elements.

Lab 3.4 - Review Alignment Stationing

Section Objectives:

e Review the alignmet to determine its current stationing.

The default station at the beginning of a newly created horizontal or vertical alignment is 0+00.
This value can be changed as shown later in this lab.

One of the easiest methods for determining assigned stationing values is through the alignment

review commands.

1. Make 12345_Design the active geometry project by right-clicking on this geometry
name and selecting Set Active from the fly-out menu.

Mt Bentley InRoads XM Edition

<Unnamed:

TEE 85N HE- s B

bl B e
Fle Suface Geometry Drainage Evaluation Modeler Drafting Quantiies Tools Help

(===

MName
Default - |== 5H 86
| 12345 _Design SH 86V
0%, Cogo Buffer
Te T New...
Set Active
Geomet F‘I
2 Geometry | [ Tre
Updates the display of s Delete
Empty

Type
Vertical Alignment
Vertical Alignment

Descriptior

Proposed ¢
Proposed ¢

on
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2. Right-click on the alignment SH 86 and select Review from the Fly-out menu. The

Review Horizontal Alignment dialog will appear.

M Bentley InRoads XM Edition = | 5]
<Unnamed> - E SNy B 5
ol | S L e S |
File Suface Geometry Drainage Evaluation Modeler Drafting Quartities Tools Help

MName Description By Whom
“| | %" Cogo Buffer
S Default
0 4 Default = Mew... -
w-L/] SHE Set Active
A Sld*oad s Gopt
= Geometry |@ F\eference 4| Delete :
i _—
Adds a feature to the surfagce in a cross gection by
——

View
<D> Here J / Fit
or Here Edit..

Review...

Note: Fly-out menus can be access from either the workspace or feedback panes. Also

note that selecting an alignment for review switches it to being the active
alignment.

3. Investigate the stationing assigned to horizontal Alignment SH 86.

Initial station value is:

-

B4 Bentley InRoads XM Edition [=][=][==]
<Unnamed> - = B8N B 5
bl B e
Fle Suface Geometry Drainage Evaluation Modeler Drafting Quantiies Tools Help

MName Description By Whom
- Default “| | %" Cogo Buffer
-] 12345_Design f Default
* Cogo Buffer [f]sHss Proposed SH 86

0 4 Default
5.[f] sHe6

l= SHE6
SHE6V
- Side Road

S Side Road Side Road Alig...

m

& Geometry |@ Preference « o] |P— o

Toggles the Feature Highlight Lock

4. Review the Vertical alignment SH 86 V associated with horizontal alignment SH 86.

¢ Is the stationing for the horizontal and vertical alignments synchronized?

Section Summary:

e Use the Review command to find out information about the alignment, like stationing,

without having to display it graphically.
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Lab 3.5 - Displaying Stationing

Section Objectives:

2.

3.

Display stationing and alignment keypoints.

Use the Symbology toggles to turn on and off various items.
Prior to displaying the stationing, display the lifework for the horizontal alignment SH 86.

Right-click on the alignment name in the InRoads explorer window and select FView from
the fly-out menu.

M Bentley InRoads XM Edition = | 5]
<Unnamed> - = B8N B 5 .
I~ s B | o [l |
Fle Suface Geometry Drainage Evaluation Modeler Drafting Quantiies Tools Help

MName Description By Whom Last Revised
El-&n Geometry Projects " Cogo Buffer 1/4/2010 6:27:3...
Default S Default 4/14/2007 5:44:...

12345 Design

et

. Cogo Buffer S side Road W 5/15/2007 103...
Set Active
Copy...
Delete
Empty
View

=2 Geometry |@ Preference| + | » < = = .
i
Changes the name of a cross section set Edit

Select Geometry > View Geometry > Stationing. The View Stationing dialog
will appear.

E View Stationing =] & ==

Radius + A I Transition Radii I Event Pairts I ertical Stations |

Main | Regular Stations I Cardinal Stations I Pls I Station Equations |
Horizontal Alignment: [SHSB ']ﬂ [ Help ]

Limits

[ station

J [ Planarize

Interval: 500,00 [T Drop Station Equation Name

Symbology:
Object Mame i

Z Major Ticks ALG_PRO_Sta-Major  BYL

Z Maijor Stations ALG_PRO_Sta-Major BYL =

Z Minor Ticks ALG_PRO_Sta-Minor  BYL

|| Minor Stations ALG_PRO_Sta-Minor BYL

Z Cardinal Leader ALG_PRO_Cardinals  BYL

Z Cardinal Stations ALG_PRO_Cardinals  BYL

Z Pl Leader ALG_PRO_Cardinals  BYL

Z Pl Stations ALG_PRO_Cardinals  BYL

Z Equation Leader ALG_PRO_Cardinals BYL _

O - T

[ Apply ] I Preferences... l[ Close

<D> the Preferences button.
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Note: The Preferences dialog is used to load preset settings for a particular tool. In the
View Stationing dialog the preference is setting the interval and symbology of the
display graphics.

The following steps load the Preference Proposed—100 Ft Interval as the active symbology.

E Preferences

Name:

Existing-100 Rt Interval Right .«
Existing-500 Rt Interval
Existing-500 Ft Interval Left

Close

Existing-500 Ft Interval Right Saye
OTHER-100 Ft Interval =

OTHER-500 Ft Interval

Proposed-100 t Interval Save fs..

Proposed-100 R Interval Left

Proposed-100 Ft Interval Right _
Prannead R B Intanel
4 m 3 Help

Delete

IIIgI
2

Active Preference: CDOT

4. <D> Proposed-100 Ft Interval.
5. <D> Load then Close button.

6. In the Symbology portion of the dialog, select or de-select the alignment components for
display. Loading the preference sets the default interval for major stations.

B View Stationing =] = |
Radius + A I Transition Radii I Event Pairts I ertical Stations |
Main | Regular Stations I Cardinal Stations I Pls I Station Equations |
Horizontal Alignment: [SHSB ']ﬂ [ Help ]
Limits
[ station
100 #|
[ Planarize

Interval:  100.00 [T Drop Station Equation Name
Symbology:

Object Mame i

Major Ticks ALG_PRO_Sta-Major  BYL

Maijor Stations ALG_PRO_Sta-Major BYL =

Minor Ticks ALG_PRO_Sta-Minor  BYL

Minor Stations ALG_PRO_Sta-Minor  BYL

Cardinal Leader ALG_PRO_Cardinals  BYL

Cardinal Stations ALG_PRO_Cardinals  BYL

Pl Leader ALG_PRO_Cardinals  BYL

Pl Stations ALG_PRO_Cardinals  BYL

Equation Leader ALG_PRO_Cardinals BYL _

— - T

[ Apply ] [ Preferences... ] [ Close
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7. <D> Apply to display the stationing.

Bt View1 - Top

Iﬁ@.
o Q 2
o 3 3 Q < : |
o + T X o
+ .?:. L) a g o
S = = = - s

DAV UEEABEEHTRE

The View Stationing dialog is populated with the predefined settings from the stored
preferences. Notice the interval field and settings under the symbology section. The display

toggles define what will display; the name column reflects the InRoads named symbology
defining graphical attributes for displayed items.

There are several standard CDOT preferences to choose from, depending upon the type of

alignment stationed and station interval. Choose the appropriate Preference and <D>
Apply to see the stationing.

Keep in mind that text size is dependent on the active Global Scale Factor at time of
display. If necessary, select Tools > Options [Factors] to change the value of the Global

Scale factors.

Change the Global Scale Factor and redisplay stationing.

Experiment displaying stationing using various CDOT preferences until presets becomes
familiar.
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10. Experiment with the various tabs and settings in the View Stationing dialog and
investigate what changes are made when stationing is redisplayed.

E\l"iew’itationing =] & ==
Radiui A _Toogiion Radi | Evert Points | Vertical Stations |
Main | Regular Stations | Cardinal Stations | Pls | Station Equations |
I MAJCOR I IMINOR | Help
Oriertation: () Parallel Oriertation: () Parallel
@ Perpendicular @ Perpendicular
Direction: ) Up Station Direction: ) Up Station
@ Down Station @ Down Station
Placement: || oq | | Placement:
Justification: Right Center - | | Justification: || e Center -
Precision: Precision:
Fama Fama
Offsat: 1.00 Offsat: 0.04
Ticks Ticks
Left Offsat: 004 Left Offsat: 004
Right Cffset:  pp4 Right Cffset: ~ p.oo
Minors/Major: 4
[T Include Affixes [T Include Affixes
[ Apply ] [ Preferences... ] [ Close

Section Summary:
e The stationing Preferences are set to CDOT standards and should be used in most cases.

e Using the Pencil mode automatically deletes old stationing when new stationing is
displayed.

Lab 3.6 - Defining Stationing

Section Objectives:
e Change the biginning station of an alignment.

Upon creation, alignments are defined with a beginning stationing of 0+00. Stationing can be
redefined from any location along the alignment. Additionally, station equations can be
incorporated.
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1. Select Geometry > Horizontal Curve Set > Stationing. By default, this dialog dis-

plays the beginning station value of the active alignment.

EStationing =] & ==

Horizortal Alignment: | sy g6 - -¢- prh-’

Starting Station: 100+00.00

I Import....

Name: 1000

Narthing: 1558417.74

) Close

Easting: 3267405.40
Vertical and Superelevation Alignments
) Do Not Update

I@ Synchronize Starting Stations I

_) Maintain Station Difference

Station Equations

I_

Back Station Ahead Station

2. Select Synchronize Starting Stations in the Vertical and Superelevation Alignments

section.

3. Set the beginning station of alignment SH 86 by keying in Z25+25.36 and choosing

126400
127400

103400

104400

Apply.

4. Verify the change has been applied by redisplaying the stationing using Geometry >
View Geometry > Stationing and clicking Apply. Also, check the beginning station
value of any associated vertical alignments by using the review command.

I View1 - Top

130+00
131400

Note: The options for Vertical Alignments should be considered carefully. Do Not
Update will leave the stationing of vertical application stations as is,
Synchronize Starting Stations will update their stationing to match that of the
horizontal and Maintain Station Difference will keep any difference (delta) in

the current starting stations.

o InRoads does not require a ‘+* when keying in a station. The plus sign will be

added automatically.
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o Any point along the alignment can be specified as the location for the input
stationing value. The alignment location defined by either name or the northing
and easting fields is the location the input stationing will propagate from.

5. Set the beginning station of alignment SH 86 by keying in 32062.24 and choosing

Apply.
HStationing El = @
Horizontal Alignment: |SH3€ = ﬂ Apply

Starting Station: I 320+62.24

| Import....

Name:
1000 Report...
Narthing: 1558417.74 +
) Close
Easting: 3267405.40
Vertical and Superelevation Alignments ILI
Do Mot Update

@ Synchronize Starting Stations

Maintain Station Difference

Station Equations

Back Station Ahead Station

6. Verify the change has been applied by redisplaying the stationing. Select Geometry >
View Geometry > Stationing then click Apply.

Section Summary:

e  When stationing is set for a particular point, the stationing for the remainder of the
alignment (forwards and backwards).

e The reference to Superelevation in the Vertical and Superelevation Alignments area refers
to geometry created in the 2004 edition of InRoads. It does not affect the superelevation
contained in the Roadway Designer.
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Lab 3.7 - Station Equations

If there are inequalities in the alignment, station equations may be required. These equations
can be either gap or overlap equations.

Section Objectives:

e Add a station equation to an existing alignment.

e Redisplay stationing to show the station equation.

1. From MicroStation, select Utilities > Saved Views. Apply saved view Station Equa-
tion. Once applied, Close the Saved View dialog.

Pt Saved Views =] & ==
L 0
I B X T | Vew:
Mame Description -
POB Begin Project
SHEEALT1 ALTERNATE 1 LA...
il D = [ =
Station Equation PT 356+45.30 3
< [a i o
Apply Options

[ Window:
Camera Posttion

View Attributes Levels
[ Clip Valume [ Beference Settings
[ Close ] [ Apply ]
P View 1-Station Equation (B
£
]
E
S f.
o i
¢ ) g
b4 ¥ o i
~) D O i
e E O !
) 0O - ]
O ¥ o
” N~ O
© ¥
L Q
w)
My
>
- A% S DEE A=

L3
o
»
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At the PT of the curve a station equation is necessary to tie to previous work. The values

arc:

Back = 356+45

.30

Ahead = 356+40.30

2. Select Geometry > Horizontal Curve Sets > Stationing. The Stationing dialog

will appear.

3. Verify SH 86 is the horizontal alignment.

4. At the bottom of the dialog, choose New.

H Stationing =] & ==
Horizontal Alignment: ISH 86 - IJ [ Apply ]
Starting Station: 1206224 Import
Name: 1000

ort
Narthing: 1558417.74
) Close
Easting: 3267405.40
Vertical and Superelevation Alignments
Do Mot Update
@ Synchronize Starting Stations
Maintain Station Difference
Station Equations
Back Station Ahead Station

5. In the resulting box, set the Mode to By Station.

6. Enter the Back Station and the Ahead Station as shown below.

H Add Station Equations

By Morthing/Easting |

5
Apply

Close |

Morthing:

Easting:

Add Vertical Event Point

Back Station: I35E,+45 30 IJ

Ahead Station: § 4 356+40.30

7. <D> Apply.
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<D> Cancel to close the Add Station Equation dialog. The station equation will be

shown in the parent dialog.

EStationing =] & ==
Horizontal Alignment: [SHSB ']J [ Apply ]
Starting Station: 1206224 Import
e o -

ort
Narthing: 1558417.74
) Close
Easting: 3267405.40
Vertical and Superelevation Alignments
() Do Mot Update
@ Synchronize Starting Stations
() Maintain Station Difference
Station Equations
Back Station Ahead Station
356+45.30 A 356+40.30

9. <D> Close in the Stationing dialog.

10. Redisplay the stationing for alignment SH 86.

M Viewl-Top [E=m=a "

£

@ ]
=

o [=] £

5 A S i

[*s) + po ]

W) M s Q o 1

N"E ) ‘3 S £

Lt | w (3 H

~M b i

< !

e A g (:{Ei__ﬂ_._-_'/‘.; ol =
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Note: The ahead station must be prefixed with an equation name. The name must consist
of at least one alpha character.

o An alignment can contain multiple station equations.
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o Annotation of stationing lying within the range of a station equation will be
prefixed with the equation name. If the prefix is undesirable, toggle on Drop
Station Equation Name in the View Stationing dialog and redisplay the

stationing.
B View Stationing =] = |
Radius + A I Transition Radii I Event Pairts I ertical Stations |
Main | Regular Stations I Cardinal Stations I Pls I Station Equations |
Horizontal Alignment: [SH&S ']ﬂ [ Help ]
Limits
[ station
320+62.24 #|
5 5871774
J [ Planarize
Interval:  100.00 I Drop Station Equation Namel
Symbology:
Object Name Il
Z Major Ticks ALG_PRO_Sta-Major  BYL
Z Maijor Stations ALG_PRO_Sta-Major BYL =
Z Minor Ticks ALG_PRO_Sta-Minor  BYL
: Minor Stations ALG_PRO_Sta-Minor BYL
Z Cardinal Leader ALG_PRO_Cardinals  BYL
Z Cardinal Stations ALG_PRO_Cardinals  BYL
Z Pl Leader ALG_PRO_Cardinals  BYL
Z Pl Stations ALG_PRO_Cardinals  BYL
Z Equation Leader ALG_PRO_Cardinals BYL _
O - T
[ Apply ] [ Preferences... ] [ Close
B Viewl-Top (B
£
o = y
o [=] £
$: g |
[*s) + 8 ]
M - - 7 o 1
MY W) w S £
=2 W £ o :
~ @9 S
uy -+ L
3 N :
u)
'-j

Er-AQ0am A m oo desRe .
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Section Summary:

e Station equations are used to change the stationing from a given spot forward, along the
alignment. Stationing prior to the equation retains its original stationing.

e The ahead station must have a prefix, containing atleast 1 letter, followed by the new
station number.

Lab 3.8 - Horizontal Alignment Tracking

Two methods exist for receiving interactive information relative to a horizontal alignment.
Both methods report on stationing, offset, elevation, etc. One method reports the elevation of
the active surface, the other reports the elevation of the active vertical alignment.

Section Objectives:

e Demonstrate the Tracking command.

e Demonstrate the Tracking Horizontal Alignments command

Horizontal Alignment & Surface Elevation Tracking

1. Recall Saved View Side Road.

M View1-Side Foad [P==E=3

M e m W

[=]
¥
()
-
-

444*00
445_‘_00
446100
447‘*00
4’4&1‘00
449"00

In addition to reporting on station and offset information relative to the active alignment,
the following method will report on information relative to the active surface.

2. Select File > Open and load the surface 12345SURV_Surface_Existing.dtm from the
C:\Projects\ 12345\ ROW_Survey\InRoads\ DTM folder.
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3. Select Tools > Tracking > Tracking to track both the active horizontal alignment and
information relative to the active surface.
4. Select Activate to initialize the command. Slide the cursor along the alignment to

interactively update the display in the Tracking dialog. If a <D> (data point) is entered in
the design file the information toggled on is displayed graphically.

Mt View 1-Side Road =

43.‘_00

=]
o
+
-
g
v

q
45.,_00
." Benp

F%)J‘\ - u’; hiﬂ-} i BT

=
Sk ) n | Hothing H=1556015.08 o
o ~7 S G | Esang £ 45 =
D A o Oy Bovaton:  Beve§S20R2
- A¥} DO 3 Cose
o7 & e =
OO ey Aapect PHES -
: P Gy U o
4 LD I Staton Qe 4250809
Gimad Wy A O Offset OF=55.76'
N Cn o |
[e] | Dual Demension: (30.41)
AR QDMEAR o F.% R

Note: Select the Settings button in the Tracking dialog to examine the attributes
assigned to annotation placed in the MicroStation design file.

Horizontal & Vertical Alignment Tracking

The second method tracks the station and offset relative to the active horizontal alignment
along with the elevation of the active vertical alignment. Station, Offset, and Elevation
information is displayed in the message field of the InRoads interface.
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1. Select Tools > Tracking > Horizontal Alignment to track the active horizontal align-

ment.
B Bentley InRoads XM Edition [=lE=]
<Unniamed> rEE |85 H—= %8|

e il =
Fle Suface Geometry Drainage Evaluation Modeler Drafting Quantities Tools Help

MName Type Description By Whom
&% Geometry Projects l=SH 86 Vertical Alignment Proposed SH 86
t SH a6V Vertical Alignment Proposed SH&...
=] 2345_Design
% Cogo Buffer
% Surfaces| & Geometry |— e D P—— =

"Station: A 442+09.00 Offset: -332.55 Elevation: 6626.71 Radius: 0.00" I

2. The results display in the status bar of the InRoads interface.

Note: The readout interactively reflects the location of the cursor relative to the active
alignment. If a second horizontal alignment is selected with a data point, <D> the
offset displayed will be relative to the two alignments perpendicular to the active

alignment.
B View 1-Side Road == |
B¢ Bentley Infioads KM Edition (=1 oy ==
<Unnamed: ~WE SW¥ H-— &0
e 0 ) | o e |
Bl Suface Geomsty Dranage Evaluation Modeler Depfing Quantties Tools Help
= Narme Type Description By Whem
;“ 8 = & Geometry Projects [ Vetticsl Alignment  Proposed SHES
- * o 2 Default EHsHasv Vertical Alignment  Proposed SHE..
O - [ 12345 Design
: % 57 Cogo Buffer
& Default
A g - (/1
- |e= SHE6
(= sHesv b
5 Side Road
M Surfaces| B Geometry |+ 0] |, i v
“Station: A 443-T6.11 Offset: -57.82 Elevation: &_E.?]. R-aml

—
— ¥

B AR UEREER GRS E '

Section Summary:

e Use the Tracking command to get surface information in relation the the horizontal
alignment.
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The Tracking command can be used to display the information in its dialog box as
MicroStation graphics.

The tracking Settings options are used to disable the graphic display of items in the
Tracking dialog box.

Use the Horizontal Alignments tracking to get vertical alignment information in relation
the the horizontal alignment.

Horizontal Alignments tracking can not be displayed graphically.

Chapter Summary:

Alignments can be displayed using the View and View All Horizontals from the right click
menu or from the main tool bar, or by using the horizontal alignment annotation command.

Use the preferences to set up the Stationing dialog. Items in the Stationing dialog box
should only be changes for special circumstances.

Use the Stationing options under the Horizontal Curve Set commands to change the
stationing for the entire alignment.

Use station Equations to change the stationing from a point on the alignment to the end.
Tracking is used to gain station and offset information at the cursors location.

Tracking also collects sufrace data, while Horizontal Alignment tracking gets vertical
alignment data.
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This lab illustrates some of the common commands used to manage geometry for a project.

Chapter Objectives:
e Copy a geometry project.
e Rename alignments.
e Transpose alignments.
The following files are used in this lab:
e C:\Projects\12345\Design\Drawings\Reference Files\12345DES Model.dgn
e C:\Projects\12345\ROW _ Survey\InRoads\InRoads\12345SURV _Fieldbook.alg

Lab 4.1 - Copy a Geometry Project

Section Objectives:

¢ Access a Geometry Project created by the Survey/ROW discipline.

¢ Save the renamed Geometry Project in the Design project folder (vs. the Survey
folder).

¢ Rename horizontal alignment names, add/modify descriptions, and review the
geometry styles assigned to the alignments.

1. From the Geometry tab in the InRoads Explorer window, right-click on Geometry
Projects and select Open from the shortcut menu.

1 Bentley InRoads XM Edition =JoEd
Fle Suface Geometry Drainage Ewvaluation Modeler Drgfting Tools Help
<Unnamed: ~ = %% B =
Geometry Proj... Description File Name L

= & |Geometry Projectd 1. L
S ot

Active...

I =, Geometry I@' Prefer[ ¢ Close Al §
. Empty Al B

Ready

2. Navigate to the directory C:\Projects\ 12345\ROW_Survey\InRoads\ Geometry.
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3. <D> the Geometry Project 12345SURV_Fieldbook.alg.

M2 Open

Look in: Geometry -

Date modif...
123455URV_Fieldbook.alg

Name Type

Py

Recent Places

-
Desktop

B
il

| |123455URV_Geom.alg

CDOT User
Computer
[ W
=
MNetwork

File name: 123455 RV _Fieldbook alg

.

Files of type: Geometry Projects ("ala)

- | | Cancel |

Help

4. <D> Open then Cancel button. The Open dialog will close.

B

Fle Suface Geometry Drainage Evaluation Modeler Drafting Tools

Help

Description |#
Edge of Qil

Edge of Qil
Traffic Control No Pass L...
Traffic Control Single Soli...

<Unnamed> vE=E 5% Hl— B
| Mame Style
| & 2 Geometry Projects £ 13103 T Fdge of Oi
[#-{= Default 13107 T_Edge of Qil
FE 123455URV_Fieldbooko1] | | " 13205 T_Traffic Ma Pass ..,
S 13214 T_Traffic Single So...
T Tl M e

I g i
= Geometry @' Preference] 4 | » :<.'. T

| |
o R - T GO [ S W L

E

'F;eady

At this point, a ‘copy’ of the survey geometry project is loaded into memory. The following
steps will rename the geometry project and save this copy in the Design discipline folder.

Note: Loading a file into InRoads makes it the active entity by default.
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5. Select Geometry > Copy Geometry.

s Copy Geometry

X

Horizontals || Verticals | Cogo Points

Geometry Project:

MName

Default
1123455URV Fieldboak1 |

Description

Geometry Project:

IFB—‘.".-'Drking Copy I

Description: lcopy of Survey Data |

Close

Apply

6. On the Projects tab, in the From section select 12345SURV_FieldbookO01.

7. Inthe To: field key in FB-Working Copy.

8. In the Description: field key in Copy of Survey data.

9. <D> the Apply then Close buttons.

10. Verify the copy is created by checking the InRoads Explorer pane.

1 Bentley InRoads XM Edition -JolEd
Fle Suface Geometry Drainage Ewvaluation Modeler Drgfting Tools Help
<Unnamed:> vESE 5% M- & B
MName Style Description *
- & Geometry Projects 13103 T_Edge of il Edge of Qil
+-j== Default S 1307 T_Edge of Ol Edge of Oil
1= i123455URY Fieldbook01! | | /" 13205 T_Traffic Mo Pass ... Traffic Control No Pass L...
et .
+-J== FB-Working Copy S 13214 T_Traffic Single So...  Traffic Control Single Soli. ..
13218 T_Traffic Single So...  Traffic Control Single Sali...
m 16101 T_Fence=Barbed ... Fence-Barbed Wire . |
—_— i hd
Bl Geometry 5 Preference < [» | _(f 16108 T Fence=Barbed ... Fence-Barbed Wire .
Togales Pencil/Pen mode
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11. In the InRoads explorer window, <R> on the FB-Working Copy geometry project and

select Save As... from the shortcut list. The Save As dialog will appear.

RecentPlaces ™ 15345pES Wall-Lab.alg

CDOT User

Computer

1 Bentley InRoads XM Edition =JoEd
Fle Suface Geometry Drainage Evaluation Modeler Drgfting Tools Help
<Unnamed:> v ESE SN Bl vy B
MName Style Description I:“:
- & Geometry Projects 13103 T_Edge of il Edge of Qil 1
+-j== Default S 1307 T_Edge of Ol Edge of Oil 1
+-[= 123455URV_Fieldbook01 | | ¢ 13205 T Trafficho Pass ... Traffic Control No PassL... 1
et
= 4 Mew... Traffic Control Single Soli... 1
Traffic Control Single Soli... 1
save Fence-Barbed Wire 1
Fence-Barbed Wire 1
Set Active Culvert Carr Steel Pipe 187 1
Copy... Electrical Overhead Line ... 1
Close Edge of il 1
Empty Edge of Oil 1
] ] Traffic Control Double ... 1
View All Horizontals Traffic Control Single Ski... 1
Traffic Control No Pass ... 1
Traffic Control Mo PassL... 1
Fit . ) W
% Geamelry @I P — Traffic Contral Sinale Snli.. . >]. l
Togales Pencil/Pen mode
Bt Save As =3
Savein: . InRoads - G ¥ EI'
-
L MName Date modif... Type Size
oy .
ke | 112345_Design.alg

5.

MNetwork

File name: FE-Working Copy alg|

- Save

Save as type:

[Geometry Projects (~ala)

v] Cancel

il

Help

Active: lFB—‘nfu'orking Copy

"l [ Options... ]

12. Navigate to the C:\Projects\ 12345\ Design\InRoads folder. If necessary, use the

drop-down arrow in the Active field and reselect the desired name to ensure the saved file

name will match the active surface name.

13. <D> the Save then the Cancel buttons. The Save As dialog will close.
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Note: Ensuring that the saved Geometry name in the project folder matches the
Geometry name displayed in InRoads explorer will minimizes confusion.

14. The original geometry project generated by the survey staff is no longer required. In the
InRoads explorer window, <R> on the geometry project name 12345SURV_Fieldbook
and select Close from the fly-out menu.

M Bentley InRoads XM Edition M=)
Fle Suface Geometry Drainage Ewvaluation Modeler Drgfting Tools Help
<Unnamed: w = %% B =
MName Style Description La:*:
- & Geometry Projects 13103 T_Edge of il Edge of Qil 6/
+-j== Default S 13107 T_Edae of il Edge of Oil 6fi—
+ 1123455URV_FieldbookD1: S 13205 T Traffic Mo Pass ... Traffic Control No PassL... &/:
+ FB-Working Copy Mew. .. fic Control Single Soli... 6%
save fic Control Si!'ngle Sali... 6,’5
cave As... re-Barbed W!re 6,':-
e-Barbed Wire &)z
Set Active ert Corr Steel Pipe 187 &/7
Copy... rical Qverhead Line ... &2
of Ol B/
Empty of Qil &)z
] ] fic Control Double ¥...  &/2
View All Horizontals b Control Single Ski... 62
fic Control Mo Pass ... &/
Fit fic ControlNoPassL... &1
—— fic Control Single Soli... &6/
2 Geometry | [* Preference] < | Detals... >
Finished Saving 'C:\Projects| 12345 \Design \Infoads \FE-Working Copy.alg'

Note: This will ‘unload’ the geometry project from memory. It does not delete any files
from the hard drive.

15. <D> Yes and verify the geometry project is removed from memory.

Bentley InRoads XM Edition P

\:{‘) Do you want to close geometry project '123455URV_Fieldbook01'?

I Yes I l MNa

Section Summary:

¢ Specialty groups using ROW/Survey geometry files should always make their own
copy of the original data.

Lab 4.2 - Renaming Alignments

In the case of the geometry project copied in the previous exercise, the horizontal alignment
names (and geometry styles) were assigned when the survey fieldbook was exported based on
the InRoads Survey feature table (FWF file). These attributes are assigned based on the feature
coding assigned in the field. These names accurately reflect the coding used in the field, but
could benefit from more intuitive naming.
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Section Objectives:

¢ Modify the alignment names assigned to some the roadway centerline shots, add
descriptions, and assign appropriate Geometry Styles.

Graphics clean-up

Before continuing with this lab, delete all visible graphics in your MicroStation file using the
element selection tool or a fence. Note that you are deleting the graphical display of data, not
the data itself. The graphics could be redisplayed using the InRoads display commands shown
in previous sections.

Note: The screened topography and the training guides are either locked graphics or in an
attached reference file, you will not be able to delete these graphics and will use them
for orientation.

Renaming Horizontal Alignments

1. Right click on the InRoads icon in the top left corner of the view window and choose View
Save/Recall from the shortcut menu.

ie'w 1-Top

Mawve
Change Screen
Size

- Minimize

O Maximize

¥ Close Alt+F4

View Atfributes
Level Display
View Save Recal I

2. From the Saved View dialog box click on Survey Alignments.
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3. Click on Apply and then Close.

M Saved Views

BEL X

oo 0 X Y 7 | ew: [1[v]

Name | Description [“]
POB Begin Project
SHBEALT1 ALTERNATE 1 LA...
Side Road Cross Rd @ 446+00 ML| _
Station Eguation PT 356+45.30 3
Survey Alignments | Alignments from field... [ ]
w
(€] I | [®]
Apply Options
[] Window: | Aspect Ratio [+
Camera Position
View Attibutes Levels
[] Clip Vglume [] Beference Settings
| Close | Apply l

4. Verify that the view name includes Survey Alignments. The view window should look
similar to the following image.

L =R -
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5. Display alignments 13205 & 131979 by righ clicking on the alignment and choosing

View from the shortcut window.

®4 Bentley InRoads XM Edition =JoEd
Fle Suface Geometry Drainage Evaluation Modeler Drgfting Tools Help
<Unnamed: vESE 8NY H— o E
IMame Style Description : rr.\h;w
= & Geometry Projects 413103 T_Edge of Oil Edge of Gil et Active
[ Default A 13107 T Edge of Gil Edge of Oil Copy
[ =] Fe-wiorking Cop L 13205 T Traffic Mo Pass ... Traffic Control No PassL... Delete
f 13214 T_Traffic Single So... Traffic Control Single Soli... Empty
A 13218 T_Traffic Single So...  Traffic Control Single Sofi. ..
A 1s101 T_Fence>Barbed ... Fence-Barbed Wire
A 15108 T_Fence=Barbed ... Fence-Barbed Wire Fit
A 20429 T_Cul Corr 54 158" Culvert Corr Steel Pipe 187 Edit...
A a3 T_Elect Overhead ... Electrical Overhead Line ... Review...
131077 T_Edge of Cil Edge of il Check Integrity...
A 131081 T_Edge of Cil Edge of Ol Read-Only
f 131682 T_Traffic Double ... Traffic Control Double ...
Details...
131979 T Traffic Mo Pass ... Traffic Control Mo Pass ...
A 132083 T_Traffic Mo Pass ... Traffic Control Mo Pass L...
A 132128 T_Traffic Single 50...  Traffic Control Single Soli. .. Chord Definition
| 2, Geometry | F% Preference] ¢ [ | <] = | 3]
Toggles the Feature Filter Lock

The the alignments should show up in the view window as shown below.

r .|

. |

L 131979

A=t FoopEa ] q

6. Select Geometry > Rename Geometry. The Rename Geometry dialog will appear.
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7. From the Type: drop-down list select Horizontal Alignment.

10.
I1.
12.
13.

14.
15.

Geometry Project: FB-Waorking Copy v

131579 #|
Ea

Horizontal Alignment:

Name Description Style i
20429 Culvert Comr Steel Pip... T_Cul Cor St 18" ©
43132 Electrical Overhead L. T_Elect Overhea...
131077 Edge of Qil T_Edge of Qil
131081 Edge of Qil T_Edge of Qil
131682 Traffic Control Doubl... T_Traffic Double ...

I1319?9 Traffic Control Mo Pa... T Traffic No F‘ass.l,":

To

Mame: ExCL Seg A

Description: Ex centerine segment A

Style: ALG_EXISTING v

B Rename Geometry E]
I Type: Horizortal Alignment i I fooly
From

Cloze

Help

In the From section, verify the Geometry Project is FB-Working Copy.

In the From section list locate and <D> on alignment 131979.

Note: This alignment represents the centerline of existing pavement.

In the 7o section key in the Name: Ex CL Seg A.

In the 7o section key in the Description: Ex centerline segment A.

In the 7o section set the Style: ALG_EXISTING

<D> the Apply button a confirmation dialog will appear.

Bentley InRoads XM Edition

Yes | l Mo

Do you want to rename horizontal alignment ‘131979 to ‘Existing CL Seqg A’ and update the file on the disk?

<D> the Yes button.

Rename the centerline alignment 13205 as follows:

Note: You can use the dialog selection icon 4| to graphically identify the alignments for

renaming.

¢ 13205
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¢ Name: Existing CL Seg B
¢ Description: £x centerline segment B
¢ Style: ALG_EXISTING

Important!

Profile or Cross Section sets that were created based on the original
alignment names will lose their linkage to the alignment names after
renaming of the alignments. Geometry renaming should be accomplished
prior to the generation of Profile or Cross Section sets.

16. When done renaming the alignments Close the Rename dialog and check the InRoads

explorer window to verify the results.

® Bentley InRoads XM Edition -JolEd
Fle Suface Geometry Drainage Ewvaluation Modeler Drgfting Tools Help
<Unnamed:> v ESE SN Bl oy B
Name Description Styl *
- & Geometry Projects _J Existing CL Seq B Ex centerline segment B ALG,
+-Je= Default Existing CL Seq A Ex centerline segment A ALG,
+ FB-Working Copy *+. Cogo Buffer
f 3033132 Coniferous Tree Grove (... T_Ct
3015105 Coniferous Hedge T_Cr
f 3013111 Coniferous Trees Grove ... T_Ct
— 3013109 Coniferous Trees Grove ...  T_Ctf4
= Geometry |[®] Preferences | [ [[<]» | ra S
Changes the snap mode to Element/Point/None

Renaming Vertical Alignments

Two horizontal alignments have been renamed, a description has been added and the

alignments are assigned an appropriate geometry style

. Horizontal alignments are ‘parent’

alignments which can contain ‘child’ vertical alignments.

17. In the Workspace bar under the Geometry tab check the horizontal alignments for

associated vertical alignments by expanding the +

icon.

®1 Bentley InRoads XM Edition

l=Joed

= /] Existing CL Seq A
i;‘ Existing Pavement
= f" Existing CL Seg B

|= Existing Pavement
¥ f 132083

w7 132128 v
2 Geometry |[*] Preferences | [ [[<]» | ra

File Suface Geometry Drainage Ewvaluation Modeler Drafting Tools Help
<Unamed> vEs 8\% Bl &
MName Type Description |
+. 7 131834 [ ExistingPave... Vertical Alignment  Surveyed Eleva... ¢

Toggles Pendil/Pen mode

18. Select Geometry > Rename Geometry. The Rename Geometry dialog will

appear.
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19.

20.
21.
22.

23.
24.
25.
26.
27.

28.
29.

From the Type: drop-down list select Vertical Alignment.

B Rename Geometry E]
I'I"_.'pe: Vertical Alignment hd I i
From
Geometry Project: FB-Warking Copy w -
Horizontal Aignment: | Eyeting CL Seg A " ﬂ
Vertical Alignment: 131975 ﬂ
MName Description Style
131979
Ta
Mame: Bxigting Pavement
Description: Surveyed Blevations
Style: ALG_EXISTING_Vert v

In the From section verify the Geometry Project is sct to FB-Working Copy.

In the From section verify the active Horizontal Alignment is set to Existing CL Seg A.
In the From section Vertical Alignment list locate and <D> on alignment 131979.

Note: This alignment represents the vertical elevations of existing pavement.

In the 7o section key in the Name: Existing Pavement.

In the 7o section key in the Description: Surveyed elevations.

In the 7o section set the Style: ALG_EXISTING_Vert.

<D> Apply then <D> Yes button.

Now set the active Horizontal Alignment to Existing CL Seg B to rename the vertical
alignment associated with the horizontal alignment Existing CL Seg B.

Note: You can use the dialog selection icon 4| to graphically identify the alignments for
renaming.

In the 7o section key in the Name: Existing Pavement.

In the 7o section key in the Description: Surveyed elevations.
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30. In the 7o section set the Style: ALG_EXISTING_Vert.

B Rename Geometry
I'I"_.'pe: Vertical Alignment w I
From
Geometry Project: FB-Waorking Copy “w
Horizontal Alignment: | Esting CL Seq A = ﬂ
Vertical Alignment: 131975 ﬂ
MName Description Style
131579
To
Mame: Bxigting Pavement
Description: Surveyed Blevations
Style: ALG_EXISTING Vet |s|

31. <D> Apply then <D> Yes button.
32. <D> Close the Rename Geometry dialog.

These changes have been made in a copy of the geometry project that was exported from the
survey fieldbook. In this copy, some key horizontal and vertical alignments have been renamed,
described, and assigned appropriate geometry styles to conform to CDOT standards with a
naming convention that is more intuitive.
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This is a good time to save the Geometry Project to disk.

33. <R> on the geometry project FB-Working copy and select Save As from the fly-out

menu.
R Bentley InRoads XM Edition M=)}
File Suface Geometry Drainage Ewvaluation Modeler Drafting Tools Help
<Unnamed> w = % % B — X
MName Description Styl ||
= & Geometry Projects -~ f 13103 Edge of il T E
* Default S 13107 Edge of Qil T_Ec
= O Mew... fic Control Single Soli... T_Tr
+-, Cogo Buffer fic Control Single Soli... T_Tr
+-f 1310100 i=-Barbed Wire T Fe
v f 1310116 Save As... e-Barbed Wire T_Fe
= f 1310120 cet Active ert Corr Steel Pipe 137 T_C1
- 1310128 . .
s f 1310128 Copy... rical Overhead Line ... T_Eh
5 f 13103 Clase of Gil T_Ec
5. 13107 Empty of Gl T_Ec
fic Control Double ¥...  T_Tr
- f 131077 . i -
H 131081 View All Horizontals fic Control Single Ski...  T_Tr
. 131682 fic Control No PassL... T.Tr
= fic Control Single Soli...  T_Tr|s|
2 Geometry |[* Preferen it B
Ready Details. ..

34. This will overwrite the geometry project FB-Working Copy stored in the folder
C:\Projects\12345\Design\InRoads.

Section Summary:

¢ Rename Geometry is used to rename geometry, add or revise a description, and/or
update the associated style.

Lab 4.3 - Transposing Alignments

Transposing an alignment reverses the direction of that alignment. Tangent sections are
reversed and left-hand curves become right-hand curves. The beginning stationing value is
retained; however, any station equations previously defined are deleted. Associated vertical
alignments are also reversed.

You may find the need to transpose an alignment if it was surveyed in a direction opposite from
the direction you wish to design (up-stream vs. down stream). Other instances may be if you
create an alignment by importing from graphics. InRoads will generate the alignment in the
direction the MicroStation graphic was drawn which is not necessarily in the direction of “up-
station’. Or you may simply create an alignment in the wrong direction using any of the
InRoads geometry commands.

Section Summary:

¢ Change the stationing direction using the Transpose command.

1. Use the review tools to evaluate both of the renamed horizontal alignments. What direction
are the tangents running?
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¢ You should notice that the alignment Existing CL Seg A runs northwest and that
alignment Existing CL Seg B runs southeast.

Bt Review Horizontal Alignment

Geometry Project: FE-Working Copy

. Maode

Horizontal Alignment: I Existing CL Seg A

()Curve Sets (#) Alignr

~] #|

Froject Hame:
De=scription:

Horizontal Alignment Hame:
De=scription:

FBE-Worling Copv

Copy of Survey Data
Exizting CL Seg A

Ex centerline segment A

Style: ALG EXISTIHG Vert
STATIOH
Element: Linear
PCE ( 3002_1) 0+00.00 1t
Pl (2002 43 0463 87 1t
ITangent Direction: M 747°43'56" 1]
Tangent Length: X
T mmmn & T i
B« Review Horizontal Alignment
Geometry Project: FE-Working Copy | Mode
. ) Curve Sets Ali
Horizontal Alignment: IE:dsting CL Seq B VI ﬂ O (®) Aig

Project Hame:
Description:
Horizontal Alignment Hame:

Description:

FBE-Working Copy

Copy of Survey Data
Exi=zting CL Seg B

Ex centerline segnent B

Flement - Tivear

Style: ALG_EHISTING
STATION
Element: Linear
POB 1009) 0+00.00
EL 10253 [iSa £
ITangent Direction: S 75°02'58" EJ
langent Length: 2o, b

¢ Alignments created by exporting an electronic fieldbook assume the direction of the

data collection.

¢ Both alignments should run in a

Southeasterly direction.

2. Select Geometry > Utilities > Transpose.

Bxigting CL ... Bx centerin... ALG_EX]...

H Transpose E]
I:'-\.Iignmerd: Existing CL Seq A Iﬂ [ Apply ]
Selected:
Cl
Mame Descript... | Style

3.
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Select alignment Existing CL Seg A for transposing <D> Apply.
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4. Review the alignment to verify the transposition.

H Review Horizontal Alignment [;]@
Geometry Project: FB-Working Copy | Mode -_Close
) 3 . - ) Curve Sets () Mlignment () Element
Horizontal Alignment: |Eﬁ5¢thLSegﬂ Vlﬂ
Froject Hame: FE-Working Copy | Append..
Description: Copy of Survey Data [
Horizontal Alignment Hame: Existing CL Seg A Diispl
Description: Ex centerline =egmnent A
Style: ALG_EXISTIHG Vert Print
STATICH HORTHING
Element: Linear
FOE { 3039_1; 0+00. 00 1556806 .64
EL [ a3 17 o+os 17 1556791 .17
ITangent Direction: 5 74734'41" EJ
Tangent LEngui. |53
Element: Linear
FI  3034_1) 0+58.17 1556791.17
PI ( 3028_1) 1+20.81 1556775 .39
Tangent Direction: S 75724'33" E
Tangent Length: 62 64 I
"
£ >

5. Save the geometry project FB-Working Copy.

Section Summary:

¢ Always review geometry after making changes like Transpose to ensure that the

command was completed as desired.

Chapter Summary:

e Take care not to inadvertently edit or delete other group’s work. Communication is the key
to reducing data loss.

e Survey geometry has name meaningful to them, but possibly not to other groups. Rename
your copy of survey’s geometry data.

e The direction of an alignment can be changed using the transpose command. Set the

alignment to the direction that makes the most sense for the design.
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Although there are multiple methods for creating horizontal geometry in InRoads, this lab will concentrate on
the using the horizontal curve set commands and Importing geometry from graphics. Additional methods
covered in the Geometry for ROW course include joining cogo points together and the traversing commands.

Another aspect of this lab is to learn how to modify or create new geometry from geometry features that exist
in a geometry project. An example of this would be to create parallel/offset alignment such as a centerline to
represent the edge of road or other feature that parallels the centerline.

Chapter Objectives:

Create a new geometry.

Create alignment tangents.

Define alignment curves.

Learn how to define and modify alignment stationing.

Annotate an alignment.

Create a horizontal alignment form graphics.

Modify an existing alignment.

Create parallel horizontal alignments.

The following files are used in this lab:
C:\Projects\12345\Design\Drawings\Reference Files\12345DES Model.dgn
C:\Projects\12345\ROW_Survey\InRoads\InRoads\12345SURV _Fieldbook.alg
C:\Projects\12345\Design\InRoads\12345DES_Design.alg

A predefined workflow for creating geometry is not dictated by InRoads. However, a typical workflow might

be:

8.
9.

Create or open an existing geometry project

Create horizontal alignments (or Cogo points)

Assign stationing for alignments

Define alignment station equations, if any

Define alignment key-points (unique points of interest)
Review alignments

View created alignments

Display stationing for alignments

Annotate created alignments

Before continuing with this lab, delete all visible graphics in your MicroStation file using the
element selection tool or a fence. Note that you are deleting the graphical display of data, not
the data itself. The graphics could be redisplayed using the InRoads display commands shown
in previous sections.
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Lab 5.1 - Review Geometry from Survey

Note: The screened topography and the training guides are either locked graphics or in an

attached reference file, you will not be able to delete these graphics and will use them

for orientation.

Section Objectives:

¢ Understand the difference between Named and Unnamed cogo points and how to apply

cOgo point names

Start InRoads using your desktop icon and opening the file 12345DES_Model.dgn from
the C:\Projects\ 12345\ Design\ Drawings\ Reference_Files\ directory.

Open up the InRoads Options dialog box from the menu bar under Tools > Options and

review the settings in the Geometry tab.

Note: For descriptions of each of the items in the Geometry tab, refer to the Practical

Guide for Using InRoads.

e Options g

Tolerances || Factors | Abbrevigtions | Rail Sight Distance
Frecision General Units and Format
Plotting Height - 0.00

Seed Alignment Name: 1
Seed Point Mame: 1
Curve Defintion
Always Corfirm
Horizortal: | = |
Vertical: Parabalic = F

Measure: (%) Along Ac () Along Chord
Dearee of Curve Lenath:  |100.00

Unit Station Length: 100.00
Define Transitions By: @ length (O Constant
Spiral Definition: Clothoid v
ICS Coordinate Sequence: Morthing/Easting .v:
Vertical Angle Reference: Zenith lv:
Angular Mode: Bearings .v:
Point Names During Edits: Do Mot Assign .v:

Default Access Modes
Read-Only Read-Write

Harizortal Alignments: &) (O]
Cogo Buffer: &) ®
[ Apphy l [ Preferences. .. l [ Close ]

C:\Projects\ 12345\ Design\InRoads\.

3. Load the geometry project 12345DES_Design.alg from the folder
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Alignment key-points (PC, PI, PT, CC, etc) exist in one of three states:

¢ Unnamed
¢ Named
¢ Cogo Points

4. Review the horizontal alignment and notice that many points on the alignment are not

named.

B~ Bentley InRoads XM Edition

BEX

File Suface Geometry Drainage Ewvaluation Modeler Drafting Tools Help
<lUnnamed w §| @\Xf|.—o 5'J'o'ﬁ'|
MName Style Description
= & Geometry Projects 4" Cogo Buffer
£ Default S Default Default
FB-WorkingCopy | | [/]8H. 86 AlG PRO Proposed 5H 86
=] 12345 _Design Ssidern  Mew.. o Side Road Alignment
< Cogo Buffer Set Active
" Default Copy...
5] m SH 85 Delete
SHB6V Empty
" Side Road
View
Fit
Edit...
Check Integrity...
Read-Only
| = Geometry | P Preferences |[4]» <] Details... B
ﬁ Review Horizontal Alignment E]
Geometry Project: | 12245 Design |v Mode
) ' . () Curve Sets (&) Alignment () Element
Horizontal Alignment: [gy pg [ j;_.]
Froject Hame: 12345 _Des=ign A' Append...
Description: SH 86 De=ign Alignments |L"| [—]
Horizontal Alignment Hame: SH 86 . | Diispl
[Description: Propo=zed SH 86
Style: ALG PRO ;
STATIOH HORTHIHNG
Named Point Hel
Element: Linear P
FPCEB 1000y 100+00. 00 1558417 .74
FC ¢ 111+08 .62 1558450.09
Tangent Directicn: H 83719'40" E 2
Tangent Length: 1108 .62
Unnamed Point
Element: Circular Vg
{ ) 111+08 .62 1558450.09
FI ¢ ) 113+47 .31 1558457 .06
cC ) 1537339.09
FT ¢ ) 115+85 .98 1558458 .63 M
Radius: 21120.00 |3
<] I | 2]
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Note: If Point Name During Edits is set to Named on the Geometry tab of the Options
dialog box, alignment key-points are generated with a name based on the next available
ID as specified in the Seed Point Name field. The specified seed point name can be
alpha, numeric, or alphanumeric characters. The assigned name is also reserved in the
Cogo buffer. However the point is not written to the Cogo Buffer automatically.

5. To create point names for all alignment key points and add them to the Cogo Buffer, select
Geometry > Horizontal Curve Set > Events.

6. In the Horizontal Events dialog box, toggle on Alignment Point to Cogo in the Add As
section.

7. Key in 200 for the Seed Name:, Proposed Alignment for Description:, and select
ALG_PRO for the Style:.

8. Click Apply.

B Horizontal Events E] I
Hpply
Add As Locate By
(") Station and Offset e
| Help

) Northing and Easting
() Cogo Point

IE) Alignment Point to Cogcl
Seed Name: Station Offsats

Oescrton: Froposed A ] || +]||[ ]
Style: [ALG_PRO ] || 5

Events
N| Station Offset Marthing Easting Bevation | Style
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A Results dialog box will appear with the new point name and the associated coordinates of
the point. All alignment key points that were not previously assigned a name are written to

the Cogo buffer beginning with the ID number of 200.

bt Results g@
200 [ethie0 08 dacasipde © L= ]
503 ISonits 62 ocesed py |7 [smehs. ]
5 A oy
0¢ ISSaii7 el 3272309 9%
204 197968 30 a272950 1
sense  amiinis v e )
T

Note: The command Geometry > Utilities > Assign Names can also be used to add,
delete, or rename geometry points.

9. Close the Results and Horizontal Events dialog boxes.

Lab 5.2 - Create New Geometry

Section Objectives:
¢ Learn how to create a geometry project and place holders for horizontal geometry data.

Next we will create a new geometry project and a placeholder for horizontal alignment data.

1. From the pull-down menu File > New.

2 o A& >
Surface Tl_.'pical Section Library ] Roadway Library ]
Type: IGeometry Project L] Apply |
Name: IDe'FaLﬂ I
Descrption: I el
p
| =
| =
Existing Description
Defautt
12345 Design  SH 86 Design Alignments
< | b3
Cloze

2. <D> the Geometry tab.
3. For the Type, choose Geometry Project.
4. 1Inthe Name field, key in 12345 Geometry Training.
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5. Inthe Description field, key in Geometry Training class.

BE X

!‘E MNew
Surface | Geometry
Type: Geometry Project V
Name: 12345_Geometry Training
Description: Geometry Training class
Mame Description
Default
12345 Design SH 86 Design Alig...

FB-Working Copy  Copy of Survey Da...

Close

Apply

Note: The lower portion of the New dialog displays geometry projects that are currently

loaded into memory.

6. <D> Apply (Do not Close the New dialog box yet).

Note: InRoads created the geometry project and made it the active geometry project. Any
horizontal alignments created will be placed in the active geometry project.

7. Verify that the new geometry project was created.

®1 Bentley InRoads XM Edition

l=Joed

= & Geometry Projects
+-j= Default
baaaad .
#-j= 12345 _Design
FB-Waorking Copy
+ |=112345_Geometry Training]

2 Geometry | [* Preferences |[<[» | Q

*3:‘: Cogo Buffer

Help

Fle Suface Geometry Drainage Evaluation Modeler Drafting Tools
<Unnamed> w = @ \ Z’f . — |Em B
MName Style

Toggles the Feature Filter Lock

Note: This creates the geometry project where all new alignment data will be stored. At
this point, it is held in RAM (Random Access Memory). When saved to the hard
drive, the default extension will be *.alg, as was assigned to previous geometry

projects.
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8. Use the following data to create a place holder for horizontal geometry data.

¢ Type: Horizontal Alignment
¢ Name: Design Alt 1
¢ Description: Alignment by Pl method
¢ Style: ALG_PRO
¢ Curve Definition: ARC
B o g O
Surface GEDITIEWl
Type: |Horizorrtal Alignmerit [v] T
Name: Deesign At 1
Description: Hignment by Pl method
Style: ALG_PRO v
Curve Definition: | are [v
Mame Description Style

Close

9. <D> the Apply then Close buttons.

. n [ e |
1 Bentley InRoads XM Edition -JolEd
Fle Suface Geometry Drainage Ewvaluation Modeler Drgfting Tools Help
<Unnamed:> v ESE SN Bl iy B
MName Style D
= & Geometry Projects 4" Cogo Buffer
(25 Default [oesian At 1 ALG_EXISTING Al
[ 12345_Design
[&= FB-Working Copy
== |=){12345_Geometry Training!
s Coog Buffer
| [/ Desion ait 1 |
| 2 Geometry |@' Preferences [« ]» | Kl B
Toggles the Feature Filter Lock

10. Verify the horizontal alignment is created in the active geometry project.

11. From the MicroStation pull-down menu select Utilities > Saved Views.
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12. From the Saved Views dialog <D> saved view name SH 86 ALT 1.

W4 Saved Views (=)
3 " —
Uy Bt X 7 [ vew: [1[+]
Name Description
Drive @ 180+00 Owerdaping alignment
Holder Driveway alignmert from graphics
POB Beqgin Project
ISHBEALT 1 ALTERNATE 1 LAYOUT |
Side Road Cross Rd @ 446+00 ML
Station Equation PT 356+45.30
Survey Alignments Alignments from fieldbook
Apply Options

[] Window: | Aspect Ratio [

Camera Position

View Attibutes Levels

[] Clip Vglume [] Beference Settings

=

13. <D> the Apply button.

Points A-M represent the required location of alignment PI’s.

Horizontal curve set commands will be used to create the horizontal alignment. The steps
will be used to construct the tangents, then insert curves between the tangents once
constructed.

-h View 1-5H 86 ALT 1 g@
I

Note: The following labs will step you through creating an alignment using the Horizontal
Curve Set, or PI method. While these exercises are based on a roadway alignment, the
tools and logic apply to any new alignment whether it is for drainage, utilities,
pavement marking, bridge geometry, parcels, or any other purpose.

Note: For orientation screened graphics and curve radius values are shown for the alignment
that will be created.
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Lab 5.3 - Create Alignment Tangents

Section Objectives:
¢ Learn how to create horizontal alignments from PI to PI.

The first toolbox that we will use is the Horizontal Curve Set commands. These commands
present an easy way to create alignments. They consist of five primary commands described
below and may be accessed from a toolbar (shown) or from the pull-down menu under
Geometry > Horizontal Curve Set.

Horizontal Curve Set [

B AEI=IEN

Add PI is used to create a PI that begins a new alignment, or to add a PI onto either end of an
existing alignment thereby extending it.

Insert PI is used to add a PI to an existing alignment between two existing Pls.
Move PI is used to change the location of a PI previously established.

Delete PI is used to remove a PI from an existing alignment. For removing more than one PI,
you must choose and Accept each one individually. To remove all Pls associated with an
alignment, but leave the alignment name, right-click on the alignment name in the Explorer
menu and choose Empty.

Define Curve is used to either establish curves or to edit curves previously defined.
Stationing for establishing stationing or station equations along an alignment

Events are used to establish unique locations relative to an alignment, Cogo points, or the
assignment of Cogo points along an alignments keypoints.

In this lab you will create an alignment using the Horizontal Curve Set, or PI method. First
input the tangent sections of the alignment by selecting locations graphically. This is
accomplished by <D> at the desired location. Once the tangents are in place, curves between
these tangents will be defined.
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1. Before beginning, verify the proper alignment is Active. This is necessary as any geometry
entered will be populated in the active alignment.
R Bentley InRoads XM Edition M=%
Fle Suface Geometry Drainage Ewvaluation Modeler Drgfting Tools Help
<Unnamed: v B &% W B 55 E
MName Style Descr
S Geometry Projects 4" Cogo Buffer
= | A Default Default
+-J0= 12345 Design
4+ == FB-Working Copy
= 12345_Geometry Training
" Cogo Buffer
[ Design alt 1
2 Geometry | [* Preferences |[<[» | A 5]
Defines a horizontal curve
Design Alt 1 should be the active alignment. If not, several options exist to define it as the
active alignment.
¢ Right-click <R> on the horizontal alignment name and select Set Active from the fly-
out menu.
¢ From the pull-down menu, select Geometry > Active Geometry and use the
resulting dialog to set the active alignment.
2. To clear the MicroStation view turn Off the Reference Display for the
12345SURV_Topo100Scale01.dgn in the References dialog box.
B References (7 of 7 unique, 0 displayed) E] |
Tools  Settings
B o £ 023 A g D 359 @ x) teetose Bardores ]
Slot | ¥ | File Name Model Description Logical Presertation [[a | ] .| & r_., |
1 123455URV_Topa1005cale0idgn CDOT Defautt  Global Origin aligne..  BM Wireframe ||
Scale | 1.000000 : | 1.000000 Orientation  Top Rotation | 0°00"
Offset X | -178956.971 Y | -178356.971 Z | -178956.971 o @ S ¢l ®(]@
Live Mesting ~| | Mllow Ovemides |w| Depth: |2 Mew Level Display: | Corfig Variable | w|
3. Select Geometry > Horizontal Curve Set > Add PIl. You are prompted in the

MicroStation status bar to Identify Alignment End.
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4. <T>and <D> at point A (tentative or snap, and Data point). The alignment interactively
displays as you move the cursor.

Bt View 1-Top [Z]@

=

BrAQQUMEAR BRI %6 g [ 2

5. Continue to issue a series of points <T> and <D> through points B-M.

B View 1 - Top g@
'—=="&:m"“*-«-. 5
e W
'-w.._“_'%h
‘-’NM%“
E-ARSUmE iR HEdvr: @ g i =

6. <R> (reset) when complete.

7. If the alignment created does not pass through points A-M, use the Insert, Move, or Delete
PI commands from the Horizontal Curve Set tools to correct the locations.
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8. Review the new alignment using Geometry > Review Horizontal...

E" Review Horizontal Alignment g@
Geometry Project: e P Mode s
i - _J e 1 Sy = () Curve Setz (8 Mignmert () Element
Horizortal Alignment: | pegign Al 1 v ﬂ
| Bis T TG Geery Beod
lorizeatal Miggt it WIS rr seus
Style: ALG _EXISTING Prirt
STATION HORTHING EASTING
Element: Linear
FOB )] 0+00.00 1558417 .74 3267409 .40
PI )] 13+47 .31 1558457 .06 3268756.14
Tangent Direction: H 8487°19'40" E
Tangent Length: 1347 .31
Elemsnt: Linear
PI ) 13+47 .31 1558457 .06 3268756 .14
PI ¢ )] 32+460.94 1558469 .66 3270689 .73
Tangent Direction: N 89°37'22" E
Tangent Length: 1913 .63
Following is a summary of the PI locations
Pl | NORTHING EASTING BEARING DISTANCE STA.
A 11,558,417.74] 3,267,409.40 0+00.00
B | 1,558,457.06] 3,268,7/56.14] N 88°1939.62"E| 1,347.31" | 13+4/7.30
C | 1,558,469.66| 3,270,669.73| N 89°3721.60" E| 1,913.63" | 32+60.94
D | 1,558,050.59] 3,272,645.47| S 78°0128.88" E| 2,019.69" | 52+80.63
E | 1,556,982.55] 3,276,540.43| S 74°3956.80" E| 4,038.75" | 93+19.38
F | 1,556,716.98| 3,277,527.47| S 74°5625.98"E| 1,022.14" |103+41.51
G | 1,555,931.76] 3,280,408.64| S 74°4518.96" E| 2,986.25" | 133+27.77
H | 1,555,939.60] 3,282,135.29| N 89°4423.81"E| 1,726.67" | 150+54.44
I ] 1,555,699.32] 3,283,343.64| S 78°4512.06"E| 1,232.01" | 162+86.44
J 11,554,474.27] 3,288,508.48| S 76°3923.63"E| 5,308.14" | 215+94.58
K1 1,553,821.34] 3,290,431.45| S 71°1444.01" E| 2,030.79" | 236+25.37
L | 1,553,315.19] 3,291,416.57| S 62°4822.55" E| 1,10/.55" |247+32.92
M | 1,553,346.541 3,293,367.43| N 89°04'46.05" E| 1,951.11" | 266+84.03

Note: Results may vary based on the specific PI locations defined by the user.

The next lab teaches how to define the horizontal curves.

Lab 5.4 - Define Alignment Curves

Section Objectives:

¢ Learn how to add curves to horizontal alignments using various methods

¢ Learn how the Curve Calculator is useful in calculating an unknown curve radius

The Define Horizontal Curve Set command is used to create curves between alignment
tangents or to revise existing curve definition. The Previous and Next buttons can used to step
sequentially through the alignment. The Select button can be used to graphically identify an
alignment location for editing. As alignment components are selected, they highlight in the

MicroStation view.
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1. Select Geometry > Horizontal Curve Set > Define Curve. The first two tangents

A-B and B-C highlight.
2. Key in Radius 1: 21120.

!‘E Define Horizontal Curve Set

E

Horizontal Pl
Define By:

Direction Back:

Krown Pl Coordinates

Length Back:
Point Name:
Morthing: 1558457.06
Easting: 3268756.14
Direction Ahead:

Length Ahead:

Horizontal Curve

Curve Set Type: (%)5C5  (J5CSCS

Define Transitions By: (*) Length () Constant

Apply

Cloze

Rate Calc...
Design Calc...
Curve Calc...

Report...

[le |+ [+ [+ []
|+ IIIII I

Help

Define By: (3
() Tangent to Spiral

() Spiral to Tangent
() Poirt on Curve

Leading Transition: Clothaid +| [0.00
[Fadi= T 21120.00 | #|
Trailing Transition: Clothoid +| [0.00 ﬂ

=L+

o> ] [

last | | Select

3. <D> the Apply button. The curve is created and displays.

4. <D> the Next button. Tangents B-C and C-D highlight.

5. Key in Radius 1: 3000.
6. <D> the Apply button.

7. Repeat steps 4-6 for the curves at locations:

D Radius =11,000.00
E Radius = 3,000.00
F Radius = 3,000.00
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For the first 5 curves, radii were input to define the curves. For the curve located at point G, the
degree of curve is the known component (along with the external deflection angle). Use the
Curve Calc.... button to solve the curve data.

8. <D> the Next button to define the curve at point G.

9. <D> the Curve Calc... button.

10. Set Compute: to Simple Curve.

11. Calculate based on a 5 degree 30 minute 17 second curve.

12. Key in 5 30 O7 for the DOC: the field and verify that the Lock field is Checked On.
(Verify the Radius option is unlocked and that only 2 fields shown below are locked).

H Curve Calculator

mEx

Compie: Simple Curve

Active Curve Definition: frc

Curve

Lock

[JRadius: |0.00

| Doc: 53017 l
[llength: |0.00

[#ltngie; | 157301 |
[Chord:  |o.00

] Tangent: |0.00

Ol Bdemal: 000

[ Ordinate: |0.00

I 0K ] [ Results... H

Help

l [ Cancel

13. <D> Compute.

Notice the changes that occur in the dialog.

Curve

Lock

I] Radius: 104085 |
Doc: 53017

[lenath: |2231.68
Angle: | 15"3017"
[Chord:  280.80

[ Tangent: 14170

[ Etemal: 580
[ordinate: |g 51
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14. <D> OK. The Curve Calculator dialog will close and the calculated radius will be

populated in the Radius 1 field in the parent dialog.

)
X1

ﬁ Define Horizontal Curve Set

Horizontal PI

Define By: | known Pl Coordinates ™
Direction Back: J
Length Back: J
Paint Name:
Marthing: 1558931.76 j
Easting: 328040864

Direction Ahead: J Report...
Length Ahead: J

Help

Horizontal Curve
Curve Set Type: #5C5  (5C5CS

Define Transtions By: () Length () Constant

+|

Leading Transition: Clothaid (s ] [0.00
I Radius 1: 1040.85 I ﬂ
Trailing Transition: Clothaid (s | 0,00 ﬂ
Define By: (+) Radius
(") Tangent to Spiral

() Spiral to Tangent

() Point on Curve

&+

[ First ] [:Previous ] [ Next > ] [ Last ] [ Select

15. <D> Apply and the curve will be created.

The next curve (location H) will also be developed using the degree-of-curve. However a short-

cut will be used to generate the input for the Radius 1 field.
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16. <D> Next to select the tangents on either side of point H.

Bt View 1 - Top

BEI]

R -

E- A8 0me SR OE|H 9% g

(2]

17. In the Radius 1: Field Key in D 2-23-14.

€]
1
£

E Define Horizontal Curve Set

Horizortal Pl
Define By:

1

e+ [l 4]+ IIIIIIII

Iy

o

| Known Pl Coordinates

Close

Direction Back: J

Length Back: J Undo
Point Name: Rate Calc...
Narthing: 1555939.60 j Design Calc...
Easting: 328213529 Curve Calc...
Direction Ahead: J Report...
Length Ahead: J Hep
Horizontal Curve

Curve Set Type: @®scs  (Oscscs

Define Transitions By: (%) Length () Constant

Clothoid v I 0.00

0 2-23-14

Leading Transition:
IRadius 1.

Trailing Transition: 0.00
Define By: (*) Radius

() Tangent to Spiral

() Spiral to Tangent

() Point on Curve

[ Fist

] [:Previous] [ Mext >

J |

lsst |

[ Select

18. Press the keyboard <TAB> key to leave the field. The radius (2400.10) will compute for the
selected location.

19. <D> Apply to form the curve.
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20. If time permits, complete the remainder of the curves as noted in the drawing and listed

below:

I Radius = 15,000.00
J Radius= 5,000.00
K Radius = 3,000.00
L DOC= 3-34-52

21. Review the alignment data select Geometry > Review Horizontal.

Lab 5.5 - Alignment Statio

Section Objectives:

ning

¢ Understand how to change the assigned stationing of an alignment.

The default station value assigned to the start of a new alignment is 0+00. Redefine the
beginning station to 100+00.00

1. Select Geometry > Horizontal Curve Set > Stationing.

2. Key in Starting Station: 100+00. (Can be entered as 10000 and then tab out of the field)

3. <D> the Apply button.

=)

X

.<.
|+

Apply

I Impart...

B Stationing
Horizantal Alignment: Design Al 1
Starting Station: 100+00.00
Name:
Northing: 155841774
Easting: 3267409 .40

(") Do Not Update

(%) Synchronize Starting Stations!

(") Mairtain Station Difference

Station Equations
Back Station

Vertical and Superelevation Alignments

Repaort...
Close

Help

IR

Ahead Station

4. Verify your results using both of these methods:

¢ Geometry > Review Horizontal

¢ Tools > Tracking > Horizontal Alignments
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5. Select Geometry > View Geometry > Stationing.

F. S
o | o~
Radius + A Transition Radii Event Points Vertical Stations
Main Regular Stations || Candinal Stations | Pls Station Equations
Horizorttal Alignment: | Degign At 1 [ ﬂ

Limits

[] 5tation

] Planarize
Interval:  [500.00 [ Drop Station Equation Name
Symbology:
Object Name ||
[ Major Ticks ALG_PRO_Sta-Major BYL
[ Major Stations ALG_PRO_Sta-Major BYL
B Minor Ticks ALG_PRO_Sta-Minor BYL
[ Minor Stations ALG_PRO_Sta-Minor BYL
[ Cardinal Leader ALG_PRO_Cardinals BYL
[ Cardinal Stations ALG_PRO_Cardinals BYL
[ Pl Leader ALG_PRO_Cardinals BYL
[ PI Stations ALG_PRO_Cardinals BYL
[ Equation Leader ALG_PRO_Cardinals BYL
[ Equation Stations ALG_PRO_Cardinals BYL
[ Event Leader ALG_EVENT_Points BYL'V'
Fel Covmed Chodimemn A2 CUCKMT Deiedn  DWIL
[ Apply ] | Preferences... | l (Cloze

6. <D> the Preferences button.

7. <D> the saved preference name Proposed-100 Ft Interval.

8. <D> Load and Close.

!‘E Preferences

Name:

Existing-500 Ft Interval
Existing-500 Ft Interval Left
Existing-500 Ft Interval Right
OTHER-100 Ft Interval
IF‘roEosed—ﬂH] Ft Interval I
roposed- nterval
Proposed-100 R Interval Righi
Prannead-A0N B Irtanasl

< (2]

Active Preference: CDOT

Existing-100 Rt Interval Right [w |

b

IE

Close
Load
Save
Save fs...
Delete

Help
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9. <D> the Apply button from the View Stationing dialog. Stationing is displayed.

B4 View 1- Top

EEE
3
b |
Al 0 o o 9o o 0
g8 8 8 8 8 81 g 3 g% 3 %
=
F & I I & R =z @ e & © 9
e © = =2 = =87 = = = = = =
v—ll'"'_"-'-'.—-
[+

B
\_i

e
\QL/__—/‘,
Jon - |
|ﬂ
| |l
LA )
N
e i Yy
i g |/|
© 5 L
3 2 1
£ el I 1
: — /(/‘
(&)~
= I
5 = |
I
I
I
I
I
|

E-AQS Uuu AR |Bu|Hd e %@ (g T 2l

10. Experiment with changing the global scale factor value for text and redisplaying the
stationing.

B Scale Factors E] |

Tex: 40.0000

Cell: 40.0000
Line Style: | 40 000D

Lab 5.6 - Annotating an Alignment

Section Objectives:

Understand the difference between Named and Unnamed cogo points and how to apply cogo
point names.

¢ Learn how to annotate an alignment.
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1. Select Geometry > View Geomeitry > Horizontal Annotation.

!‘E View Horizontal Annotation g

Main | Tabling | Styles

Apply Style
() Assigned () Active

Harizontal Alignments Cogo Paints
Include: ﬂ Include: ﬂ
Selected: Selected:

Name Description | Style Mame Descr... | Style

Design Al... Alignment by . ALG_E. ..

Display As Complex Linestring
Display Annotate
Points []Paints
On-Mlignment [ Event Poirts Elements
[ off-Mignment [ Station Equations [] Duplicates
Elements [] Dual Dimensions
[]Radials [] Tangents Try Atemate Styles
[]Chords [] Subtangents [[] Bdend Beyond Hlement
] Planarize
| seply | l Interactive l [ Preferences... l [ Cloze ]

2. Verify the settings as shown above and click Apply to display alignment information.
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3. Review the results in MicroStation.

B Ve 1 Top =

AR

YAYRU @G AR ARG >
Challenge Exercise:

1. Use Geometry>Copy Geometry to copy alignment Design ALT 1 to a new
horizontal alignment named Design ALT 1 Modified.

2. Perform the following actions to the copied alignment:

Move an alignment PI

Redefine one or more horizontal curves

Define alignment stationing as ending at station 382+00

Redisplay stationing at a 500 foot interval

Introduce 2 station equations; one overlap and one gap.

Revert the alignment to a simple PI at point B (remove the curve definition)

Transpose the direction of the alignment

* & & O O o o o

Create a profile showing the existing ground profile along the copied alignment with a
2x vertical exaggeration

Lab 5.7 - Horizontal Alignment from Graphics

Section Objectives:
¢ Learn how to create a new horizontal alignment from MicroStation graphics.

Alignments can be created from existing MicroStation graphics. In this exercise a chained
MicroStation element will be used to create an alignment.

1. From the MicroStation pull-down menu select Utilities > Saved Views.
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2. From the Saved Views dialog <D> saved view name Holder Driveway.

W4 Saved Views M=
Iy X By 5 | vew: T[]

MName | Description |

Drive @ 18000 Dveraping alignment

Holder Dri from l

eqin Project

SHBEALT1 ALTERMATE 1 LAYOUT

Side Road Cross Rd @ 446+00 ML

Station Equation PT 356+45.30

Survey Alignments Alignments from fieldbook

Apply Options

[] Window: | Aspect Ratio [+

Camera Position

View Attibutes Levels

[] Clip Vglume [] Beference Settings

E

3. <D> the Apply button.

B View 1 Holder Drfvemay — R— i S

= &
—

4. Seclect File > Import > Geometry. The Import Geometry dialog will open.
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Horizontal Alignments, Horizontal and Vertical Alignments, Cogo Points or Event Points
can be imported from MicroStation graphics. If the alignment has curves, it is
recommended to toggle on Resolve Gaps and Nontangencies. If the alignment was
drawn as a series of lines and/or arcs that have not been chained together as complex
elements toggle on All Selected Elements Added to Single Alignment (you must
define a Fence or Selection Set of the elements).

After specifying the Name, the Description and the Style, choose Apply. If you
created a Selection Set or defined a fence prior to initializing the command, you will be
asked to Accept the contents. If this was not done, you’ll be asked to identify the element.
In either case, after accepting, an alignment or alignments will be added to the geometry
project specified in the Target section.

5. Fill in the following information on the From Graphics tab:

Type: Horizontal Alignment

Name: Holder Driveway

Description: Driveway at Sta 190+80 RT
Style: ALG_SECONDARY

Geometry Project: 1234_Geometry Training

* & & o o

6. <D> the Apply button. The Import Geometry dialog will minimize allowing you to
see more of your MicroStation view.

s Import Geometry E]

From Graphics | IC5 Vertical from Surface

Type: Horizontal Alignment v Apphy
(Geametny
Mame: Holder Driveway

Description: | Drive at Sta 190+80 RT

Style: ALG_SECONDARY v

Horizontal Curve Definition: | oro -

Target
Geometry Project: 12345_Geometry Training| v |

Resolve Gaps and Montangencies
[ Join Elements
] Al Selected Elements Added to Single Aignment

Attribute Tags
[[] Use Tag Data

Close
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7. When prompted to Identify Element <D> on the MicroStation graphic drawn in the center
of the driveway.

8. <D> again to accept the highlighted graphics in the MicroStation view.

9. <R> in the MicroStation view to terminate the command. The Import Geometry dialog
will restore. The MicroStation graphics have been imported as an alignment.

Note: The geometry name field increments for additional selection(s).
10. <D> the Close button to close the Import Geometry dialog.

11. Verify the alignment was created.

1 Bentley InRoads XM Edition =JoEd
File Suface Geometry Drainage Ewvaluation Modeler Drafting | Tools Help
<Unnamed> w = % % B — X
MName Style Descr
metry Projects A *3:‘: Cogo Buffer

S Default Default
12345_Geometry Training
< Cogo Buffer
L Desion alt 4
I m Holder Driveway I
#-j== 12345_Design luat]
<] (3]
2 Geometry | [ Preferences |[ 4] | < N

Changes the snap mode to Element/Point/Mone

12. Review the alignment using Geometry > Review Horizontal.

!‘! Review Horizontal Alignment

Geometry Project: (12345 Gaometny T | v Mode
_ _ . — ()Curve Sets () Alignment () Element
Horizortal Alignment: | 1der Driveway v ﬂ

Project Hame: 12345 Geometry Training

Description: Geometry Training class
Horizontal Alignment Hame: Holder Driveway

Description: Driwve at Sta 190480 ET

Style: ALG_SECOHDARY | Prirt
STATION HORTHING EASTING |
Element: Linear
POE ) 0+00.00 1557036 26 3276298 .79
BPC ) 0+86 .63 1556949 72 3276294 .87
Tangent Direction: S 2735'41" W
Tangent Length: 86.63

Element: Circular

i 1 0+86.63 1556949 .72 3276294 .87
PI | 1 1+25.77 1556910. 62 3276293.09
cCooq 1 1556946 .32 3276369.79
PCC 1 1+58.77 155688681 3276324 .15
Radius: 75,00 al
< | >

13. When finished Close the dialog box.

14. Time permitting, display the alignment graphics, stationing, and curve information.
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Lab 5.8 - Extend Alignment

Section Objectives:
¢ Learn one of the tools used to modify existing alignments.

The alignment Holder Driveway does not intersect the reference line alignment Design Alt 1.
Standard practice necessitates the driveway alignment to commence at the main-line reference
line.

1. Select Geometry > Utilities > and hold.

Note: If the commands for Trim and Extend Alignment are not listed in the menu, this
means that they are not enabled. These 2 commands are an extension of the
Horizontal & Vertical Elements command set which must be enabled.

2t Create/Edit Alignment by Cogo Points. ..
2 Join...
}f Partial Delete Alignment

El Multicenter Curve...
=) Culdesac...

% Parallel Horizontal Alignment...
Ii Parallel Vertical Alignment...

,i:'__ Transpose...
[«-’" Inverse Direction...
'y’I Transfom...

“; Assign Names...
“,_ Assign Blevations...

Design Checks ...

2. Select Tools > Application ADD-Ins.

b Application Add-ins = @
Available: )
[ ]JGENIO Translator Add-In []

(<] Global Scale Factors Add-in '

Graphics Translator Add-In b .
Horizontal and Vertical Bements Add-In |
I—tyclrology and Hydraulics Add-In

s . AEECA A 4B

Help

Description

The Harizontal and Vertical Elements Add-In provides commands for the powerful component method of
creating and modifying alignments. This method differs from the Pl method of design because you define linear
and circular components, or elements, instead of by locating, adding, and inserting points of intersection and
curve setz. These components are then computed and fit together to form an alignment.

| Command G R ] & ﬁ Eﬁ g 2 s
Geometry>Horzontal Blement=Add Foc... X X - X X X -
Geometry=Horzontal Blement=Add Flo... X X - X X - - - X -
Geometry=Horzontal Blement=Add Fre... X X X X - - - X -
Geometry>Horzontal Blement=Add Fc... X X - X X - - - X -
Geometry>Horzontal Blement=Add Flo... X X - X X - - - X -
Geometry=Horzontal Element=Add Fre... X X - X X - - - X -
Geometry=Honzontal Blement=Define ... X X - X X - - - X - [l
RanmatnrHanzartal Blamard «Cannan b 4 ¥ i S 4 i 4 - =
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Enable Horizontal and Vertical Elements Add-In.

:gi Create/Edit Mlignment by Cogo Points...
7 Join...

% Trim Alignmert
? Extend Alignment
¥ Parial Delete Aignment

E[ Multicenter Curve...
O Cul-de=ac...

‘/’_\ Parallel Horizontal Alignment...
Ii Parallel Vertical Alignment...

2 Tmanspose...
' Inverse Direction...
"] Transform...

<ty Assign Names...
“5_ Assign Elevations...

Design Checks. ..

Once enabled, Select Geometry > Utilities > Extend Alignment.
At the prompt: Identify Alignment to extend to, <D> on the alignment Design Alt 1.
At the prompt: Identify Alignment to extend, <D> on the alignment Holder Driveway.

<D> to accept the presented solution.

M View 1-Holder Driveway
Ty o 4 -+~ 1=
=2 v ~
&) o o
O
2o to 9" O)‘O (3 8 =)
—— o - e K 9
T ) o 0
SSae 2

1{1 /\/ ;éf
« ¢
sl
i

7 r;’; [[/

x

X x

* 4
B
7

g,

g

E-AQRUEEAR B ST E6 g | 2
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Note: The alignment-alignment intersection is now the initial point of the driveway
alignment. Because the alignment was edited (extended) from its beginning, the
initial station value was recalculated and is assigned a station value of -0+12.41.
The negative value is due to the original points in the alignment retaining their
assigned station locations.

8. From the pull-down menu Geometry > Horizontal Curve Set > Stationing define the
driveway beginning station as 3+25.
Challenge Exercises:

¢ Display stationing at a 100 foot interval for Holder Drive.
¢ Display alignment annotation for Holder Drive.

¢ Recall saved view Drive @ 180+00.
¢

Import the graphics representing the driveway centerline into an alignment named
Drive 180+00.

¢ Use the command Geometry > Utilities > Trim Alignment to remove the portion
of the driveway alignment that lies north of the main-line reference line.

Note: The order selecting alignments is not important when using the trim alignment
command and are prompted to select alignments. However, the location of the
data point in response to Identify portion to clip will determine both the alignment
and the portion that will be eliminated.

Lab 5.9 - Saving Geometry

Section Objectives:
¢ Understand the importance of frequently saving InRoads design data.

Alignments cannot be saved individually. They are saved when the geometry project is saved.
Due to the fact InRoads works on geometry that is loaded in memory, the geometry project
must be saved at appropriate times.

Geometry projects can be saved using several methods including:

1. From the pull-down File > Save > Geometry Project. The Save As dialog will appear
with the Save as type: set to Geometry (*.alg).

2. Verify you are in the correct project directory C:\Projects\ 12345\ Design\InRoads.
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Note: Ifthe geometry project is already saved, then perform a Save operation instead of

a Save As (see below).

e
Savein: |2 i .V: 5 i
N (] 12345 _Design.alg
72 [i=] 1234508 _walls-Lab.alg
N @ FB-Working Copy.alg
My Recert
Documents
Desktop
My Documents
" J I File name: 12345 Geometry Training.alg VI I Save I
;t}.g Save as type: Geometry Projects (~alg) ]
I Active: 12345_Geometry Training V',I [ Options. .. ]

3. The file name should match the Active: name at the bottom of the Save As dialog. If
necessary, use the drop-down arrow in the Active: field and reselect the desired name to
ensure the saved file name will match the surface name.

Note: Geometry projects have both an internal name that appears in the dialog boxes in
InRoads and a name on the hard drive that has an .ALG extension. To minimize
any confusion between these two names, ensure that the saved Geometry name in
the project folder matches the Geometry name displayed in InRoads explorer.

4. <D> the Save button and then the Cancel button. The file will be saved to disk and the
Save As dialog will close.

Page 126

Colorado Department of Transportation



Labs for ROW Geometry & Plans LAB 5 - Horizontal Alignments

Lab 5.10 - Creating Parallel Horizontal Alignments

Section Objectives:
¢ Learn additional tools for creating alignments.

Offset alignments can be created to generate geometry for elements such as right-of-way limits,
easement limits, under-drains, retaining walls, bridge decks, etc.

In this lab we will generate right-of-way limits for the mainline road and the side road. The
Side Road has a right-of-way width of 60’ (30’ on each side of centerline). The mainline
alignment has a total right-of-way width of 150’ being 50’ feet north of the reference line and
100’ south. At the intersection of the right-of-way lines a radius of 15’ is required.

F . |

T

The workflow will consist of using an assortment of geometry commands:

¢ Copying Geometry - used to combine geometry residing in two different geometry
projects into one project

Multi-Center Curve — to create radius returns
Parallel Horizontal Alignment - to offset alignments

Join Alignments — to connect separate alignments

* & & o

Join Elements — to simplify geometry
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The first step is to create alignments relative to both the mainline alignment (SH 86) and the
side road alignment (Side Road). These two horizontal alignments reside in two different
geometry projects. To work efficiently, they should reside in a single geometry project. The
Copy Geometry command is used to achieve this result.

®1 Bentley InRoads XM Edition

M=%

<Unnamed:

MName
= & Geometry Projects

+-j= Default
12345_Geometry Training
Cogo Buffer

Holder Drivewa
=lj= 12345_Design
+-% Cogo Buffer
+_f" Default
= £ sHas
l= 5H a6
l= sHas v
+ f Side Road
+-|== FB-Working Copy

= Geometry | [* Preferences | |[<]» ] Q

File Suface Geometry Drainage Ewvaluation Modeler Drafting Tools Help

vEE 657 B 5 E

Type Description

Ready

1. Select Geometry>Copy Geometry.

B Copy Geometry

Projects Verticals | Cogo Points

From

Apply

Geometry Project: I 12345 Design

Name Description Style
Default Default

SH BB Croposed SH 268 ALG PRO
e Roa e Road Alignm...
|Side Road Side Road Al ALG _PRO

Include Al Children

+]

Ta

Geometry Project: 12345_Geometry Training

Horizontal Mignmert: | Side Road

Description: Side Road Alignment

Style: ALG_PRO
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2. Copy the alignment Side Road from geometry project 12345_Design to the geometry

project 12345_Geometry Training.

Note: Also copy alignment SH 86 as SH 86 ALT 1 if you feel the mainline alignment
created by an earlier lab exercise may be problematic.

3. Verify the alignment was copied.

®1 Bentley InRoads XM Edition

M=%

File Suface Geometry Drainage Ewaluation

<lnnamed: v =
MName
= 2 Geometry Projects #|| | |=Side Road v
+-j= Default i
=== 12345_Geometry Training
< Cogo Buffer
i Design Alt 1
Holder Drivewa

+-_f Side Road |
12345_Design
+-% Cogo Buffer
+_f" Default
= £ sHas

= 5H &6

= 5H86V
%-[f] 5ide Road |

= Geometry %] Preferences (ENEN (

Modeler | Drafting Tools Help

SNy B~ i E

Type
Vertical Alignment

Description
Side Road Align.

Togales Pencil/Pen mode

4. Set the geometry project 12345_Geometry Training as Active causing newly created

geometry to populate this project.

The next step is to generate the radius returns. This is done by using the Multi-Center Curves
command. Begin by creating the radius returns north of the mainline alignment.

5. From the Saved Views dialog <D> saved view name Side Road.

6. Click Apply.
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7.

10.
I1.
12.
13.
14.
15.

Select Geometry > Utilities > MultiCenter Curve.

BE] %

E‘E Multicenter Curve

Main | Advanced

Curve Type: IOne Center vI

Radii
\iidths

Radius 1: I15_DD Iﬂ
J Width 1: |9p.00
J Width 2: (50,00

|+ [+

Define By

i =
* 1=

Bxample

Alignment 1

_-_.T ________________ '—--
|
|

i
!
al
i
2
|
I _Badust __ _ i
__
Width 2 i
i
I Apply l [ Preferences... l [ Cloze

Choose One Center.

Input the following values:

¢ Width 1: 30
¢ Width 2: 50
¢ Radius: 15

<D> the Apply button. Follow the prompts.

In the MicroStation view <D> on the Side Road alignment.

<D> on the SH 86 alignment.

<D> in the Northwest quadrant

<D> to accept and create an alignment representing the radius return.

Repeat steps 7-12 and <D> in the Northeast quadrant.
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New alignments will be assigned names based on the seed alignment name specified in
Tools > Options [Geometry].

Two new alignments are created, land 2.

[t
| |

= 1 s LT \ 'ﬁ(zmo
mEg =23
"H“X-’,H (¥
S 1 i S

At =Basioogiad

Note: Your stationing graphics may appear at a different location than shown above.

L 1
1 Bentley InRoads XM Edition -JolEd
Fle Suface Geometry Drainage Ewvaluation Modeler Drgfting Tools Help

<Unnamed: w §|@\>f|.—o i |

MName Type Description

| Side Road v Vertical Alignment  Side Road Align.

= & Geometry Projects
&= Default
" Cogo Buffer
" Design Alt 1
" Holder Driveway

[ ] 2
=l 12345_Design
'3:: Cogo Buffer M

| 2 Geometry |@' Preferences || | 4 [» o = B

Toggles the Feature Filter Lock

The next steps will be to offset the mainline and side road alignments so they match up with the
returns that were just created. This is done using the Offset Alignments by Station command.
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16.

17.

18.

19.
20.
21.

22.
23.
24.
25.

From the MicroStation pull-down menu, select Utilities > Keyin. The key in browser is
needed to input the desired station limits and offset distances. Without this, they could be
defined graphically.

B Key-in
| NER-

From the InRoads pull-down menu Geometry > Utilities > Parallel Horizontal
Alignment....

In the Parallel Horizontal Alignment dialog box toggle on Interactive By Station and
then click Apply.

In the MicroStation view <D> on the mainline alignment.
At the prompt Identify First Station/Key in Station, key in 224+00.

<D> the Run button or press the Enter key.

W Key-in
22400 v 4@_’ ﬁ -

At the prompt Identify Second Station/Key in Station, key in 224+93.20.
<D> the Run button.
For Identify Location: key in -50 (50’ to the left).

<D> the in the view window to accept the solution and alignment 3 is created and
displayed.

-
o Vi

LR = R - |
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26. Repeat the Geometry > Utilities > Parallel Horizontal by Station command to the
east of the sideroad using the following data:

¢ Station limits of: 225+86.76 to 227+00, 50’ left of US 86 Alt 1

Note: The station limits can be graphically selected by issuing a data <D> point in the
MicroStation view. The offset distance can also be graphically selected but using
the key in field allows a specific distance to be input.

Alignment 4 is created and displayed.

s e

At =Basioogiad

27. Re-execute the command to create the alignments along the Side Road north of the radius
returns.

r . ]

"L 3

Syt 7,
Howssly

-
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Next we will use the Join Alignment command to connect the alignments created in the
previous steps single alignments for each quadrant. This command operates by either
connecting the components with a straight line segment or by paralleling an alignment to define
the configuration of the created geometry.

Join alignments 3, 1, & 5 to create the Northwesterly right-of-way limits.

28. Select Geometry > Utilities > Join.

b Join (=)
I Delete Original Alignments I m

29. Check On Delete Original Alignments.

Note: The first alignment identified (3) will become the final alignment name and
alignments (1) and (5) will be deleted upon completion of the command.

30. <D> the Apply button and follow the prompts.
31. Identify Initial Alignment: <D> on alignment 3.
32. Identify Alignment to Parallel/Skip: <D> alignment 1 to parallel (overlay) this alignment.

Note: Ifareset <R> is issued in the above step, a tangent line would be created from the
end of alignment 3 to the beginning of alignment 5. By selecting the alignment
representing the radius return, a curved section is generated at a zero offset to
alignment 1.

33. Identify Next Alignment: <D> on alignment 5.

34. Accept or Reject: <D> to accept the dynamic display.
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35. Reset <R> <R> twice to terminate the command.

-

s ‘ _— -5g
R
nuE
R P
Alignment 3 ‘ [ Z?QOE
|
1E
I} :
30' {30
L || | “es+00
g ]!
2 | ] | S§)
e o =’ ! X
e et ' g %ﬂ%ulg\%%

" ™
LI =T R R |

Alignment 3 is now the combination of the alignments 3, 1, and 5. Alignments 1 and 5 are
removed from the geometry project.

R Bentley InRoads XM Edition M=)}
File Suface Geometry Drainage Ewvaluation Modeler Drafting Tools Help
<lUnnamed w §|®\¥f|.—o 5'J'o'ﬁ' |
MName Type Description
i Design Alt 1 &] =2 Vertical Alignment

" Holder Driveway
£_Side Road
Sz

== 12345_Design
< Cogo Buffer

" Default
= SHEE [w]
| = Geometry |@' Preferences ||_I e A o (2]

Togales Pencil/Pen mode
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36. Review alignment 3.

H Review Horizontal Alignment
Geometry Project: [42345 Geometry Tﬁ.;.v.] Mode
. . = T () Curve Setz (8 Mignmert () Element
Project Hame: 12345 Geometry Training
Description: Geometry Training class
Horizontal Alignment Hame: 3
Description:
Stvle: Default
STATION HORTHING
Element: Linear
POE 222413 .60 1556223 24
PC 223+406.80 1556198 .73
Tangent Direction: S 74745'19" E
Tangent Length: 93.20
Hon—collinear
Element: Circular
{ ) 223+406.80 1556198 .73
PI | ) 223426 .65 1556193 52
cCof i 1556213 .21
(€]

o) )
EASTING |= ot
Help
327952929
3279619 21
3279619 21
327963636 |
327962315 [+
[EA

37. Using the same steps above, join alignments 6, 2, and 4 to create the northeasterly right-of-
way limits; begin with alignment 6.

r

1
AHECwE AP E N 4]

-

LN, &

el |
Sy

-

SH86 ALT 1

Once the above step is completed, alignments 3 and 6 define the right-of-way limits on the
north side of the intersection.

Another method of creating parallel alignments is by element instead of by station.

38. Choose Geometry > Utilities > Parallel Horizontal by Element.
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Parallel by Element differs from by Station in that you can select the limits of the
alignment to offset by selecting, <D>, alignment components (tangent or curve) to define
the desired limits.

At =Basioogiad | »
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Once the horizontal alignment is defined, then the profile and vertical alignment can be created. Profiles are a
graphic representation of a surface along the path of the horizontal alignment. Profiles are also used to create
and display vertical alignments.

Chapter Objectives:
e Review an existing vertical alignment.
e C(Create a profile.
e Update the profile with a variety of features.
e Display profile annotation data.
e Use vertical alignment tracking.
e C(Create a new vertical alignment.
The following files are used in this lab:
e (C:\Projects\12345\Design\Drawings\Reference Files\12345DES Model.dgn
e (C:\Projects\12345\Design\InRoads\12345DES Design.alg
e (C:\Projects\12345\Design\InRoads\12345 existing ground.dtm

Lab 6.1 - Reviewing Vertical Alignments

Section Objectives:
¢ Examine the Review Vertical Geometry window.
¢ Explore the functionality of the dialog box.

Reviewing vertical alignments is similar to reviewing horizontal alignments. The Review
Vertical Alignment dialog allows you to easily change between multiple Geometry Projects,
Horizontal, and Vertical alignments.
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1. Select Geometry > Review Vertical.

e Review Vertical Alignment [=lfE -

Geometry Project: 12345_Desian - R Close

Horizontal Alignment: (g o - ﬂ @ Alignment e
Vertical Alignmert: - Element
— ﬂ Append...

HEEN

Project Hame: 12345 _Design - Display
Description: SH 86 Design Alignments =
Horizontal Alignment Hame: SH 86 = Print
Description: Propos=ed SH 86 L
Style: ALG_PRO
Vertical Alignment Name: SH 86 V Help
Description: Proposed SH 86 Profile
Style: ALG_PRO Vert
STATION ELEVATION Select
Element: Linear First
POB 100+00.00 6630.07
PVC 107+50.00 6601.88 < Previo
Tangent Grade: -3.76 —
Tangent Length: 750.00 -
Element: Parabola .
PVC 107+50.00 6601.88 -
PVI 109+00.00 6596 .24
BVT 110450.00 6594 .70
Length: 300,00
Headlight Sight Distance: 621.28
Entrance Grade: -3.76
Exit Grade: -1.03
r=1{g2-gl )~ L: 0.91
K=1~- (g2 -gl ): 109.84
Middle Ordinate: 1.02
4 10 2

2. The review dialog can also be opened with the right-click fly-out menus.

New...
Bentley InRoads XM Editi
Mt Bentley InRoads itior Siei

. N L |
<Unnamed: = | s

(===

Copy...

b B q& d Eﬂ légh Delete

Fle Suface Geometry Dre e Quantities Tools Help
View

--o Geometry Projects
7= Default Edit...
12345 Design I Review...

et

i

+. Cogo Buffer

T Check Integrity...
+f Default

=[S sHa6 Circular Definition
= SHEe v | Parabola Definition
; SHB86V E}

-4 Side Road ‘

= Geometry |@ Preference « | »

Toggles the Report Lock

Section Summary:

¢ Reviewing vertical alignments works the same as reviewing horizontal alignments.

Lab 6.2 - Creating Profiles

Prior to graphically displaying a vertical alignment a profile must be created. These are
referred to as profile sets in InRoads. A profile set can be created using a horizontal alignment,
a MicroStation element, or interactively to define the horizontal (plan) location the vertical
information is extracted from. Upon creation, a profile can display DTM surfaces, vertical
alignments and DTM features. Once created, a profile set can be refreshed to display additional
data, turn the display or data off, or to redraw the graphics based on current DTM information.
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Section Objectives:

¢ Examine the profile dialog box.

¢ Select profile Preferences.

¢ Display vertical alignment annotation.

Prior to creating a profile set, load the DTM 12345Surv_Surface_Existing if not already
loaded. This surface will be used to display an existing ground-line.

1. Select File > Open.

Mt Bentley InRoads XM Edition

bl B e

<Unnamed> Y ESE 8w H— 8

Fle Suface Geometry Drainage Evaluation Modeler Drafting Quantiies Tools Help

-2 Surfaces

[l=fa
A 1234550 Surface Existing

£ Surfaces |£. Geometry | B

[E=5[ESE =)
Data Type Active Features Deleted 'S
]T Breakline Fe... 14548 1314 8 =
%Contour Fea... 1] 1] 1]
[ Exterior Feat... 768 1 8430
}f(“lnferred Brea... 1] 1] 1]
@ Interior Feat... 1] 1] 1] -
] 1 ¢

2. In the workspace bar under the Geometry tab, verify that 12345_Design is the active
geometry project and that the horizontal alignment SH86 is the active alignment.

Note: To make something active, <R> on the name and select Set Active from the fly-out

menu.

Mt Bentley InRoads XM Edition

e i L S

<Unnamed: hd =

8NY M- |% 8|

Fle Suface Geometry Drainage Evaluation Modeler Drafting Quartiies Tools Help

(===

MNew...

Set Active
= Surfaces| = Geometr}rl T
Adds 3-D points to a surface bas Delete
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3.

Select Evaluation > Profile > Create Profile the Create Profile dialog will appear.

E Create Profile

=)= =

{23 Create Profile Set Name:  5H g
..... » geneml Direction Exaggeration
o (@ Left to Right Vertical: 1.0000
Include
() Right to Left Horizortal: 1 ppoo
Surfaces:
Object Name
£ asc (] Defaut Defatt 81l

[<] 123455urv_Surface...

T_Bdsting_Ground BYL
[ None |

None

[ Apply ] [Pre{erences...] [ Close ] [ Help

4. <D> the Preferences button. The Preferences dialog will appear.

5. <D> the predefined settings for 2x vertical.

E Preferences

Name: Close
10 Vertical
10Vert_Drain
Tx Verti

Lra
i Vertical
BcVert_Drain
CDOT
Default
SS Drain

Active Preference: CDOT

6. <D> the Load then Close buttons.

Note: Load preferences before making any other menu settings. Loading Preferences
resets all menu settings to those predefined in the preference.

7. Note the Exaggeration specified.
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8. Verify that in the Surfaces portion of the dialog, the Display box is checked for surface
12345SURV_Surface_Existing.

E Create Profile EI = @
{23 Create Profile Set Name:  5H g
- » Direction Exaggeration

iDCTLEZ (@) Left to Right Verttical: 20000
Offsets (©) Right to Left Horizortal:  1.0000
{1 Contrals
% gceds Surfaces:
- ri
D Details Object Name
{20 ASCII i Dafaul Y]

123455urv_Surface... T_Bdsting_Ground BY [T]
None

[ Apply ] [Pre{erences...] [ Close ] [ Help ]

9. <D> the Source leaf. Verify that the SH 86 alignment is selected.

ECreate Profile (=] = =
@ Create Profile Create: Window and Data ~
- — @ Alignmert: §sH g M E3
() Graphics
Alignment:
- () Multipoint
. i Alignment:
5---:{1‘1 ascll () ASCII File
[ Apply ] [Pre{erences...] [ Close ] [ Help ]

10. <D> the Apply button. The Create Profile dialog will temporarily minimize.
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11. You are prompted by MicroStation to ‘Identify location’. <D> in the MicroStation view.
The Profile window will be placed and the Create Profiles dialog will restore.

Do

86040

5350

Existing Ground

6500

6450

Profile Origin

6400 |
148+20 147400 148+30 149+30 150+00Q 151400 1524

Note: For convenience, we are displaying the profile in our current drawing. Standard
practice dictates that separate drawings should be created for profile and cross
section display. Consult the directory structure and file naming convention for
your specific discipline to determine standards relating to profile display.

Viewing Vertical Alignments

12. Select Geometry > View Geometry > Active Vertical to display a graphic of the
active vertical alignment.
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¢ Alternately in the Workspace Bar under the Geometry tab you can <R> on the Vertical
Alignment and select Fiew just as you did with Horizontal Alignments.

BE50
8600
5550
G530
H Scale Factors

6450 Text: 100.0000

Cel: 100.0000

Line Style: 1 0000
64040 |

146+20 147+00) 143+0 149+00 150+10 151+ 152

Note: Annotation size for the index elevations and stationing text is generated based on
the global scale factor defined for text. The text size specified should be set based
on the ultimate plotting scale. To change text size on a profile, delete the displayed
profile, change the global scale factor, and regenerate the profile display.

Annotating Vertical Alignments

Similar to horizontal stationing, annotation of vertical alignments is accomplished much the
same way.
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13. Select Geometry > View Geometry > Vertical Annotation to view vertical
alignment annotation.

E View Vertical Annotation =] & ==

Main | Points I Curves I Tangents I P«ﬂixe5|

Horizortal Alignment: § o1y a5 -

Help

Vertical Alignment: SHEEV

-

EJENED

Profile Set: SH 26

-

Limits
[ station

L+ L+

[ Apply ] [ Preferences... ] [ Close ]

14. Verify the appropriate Horizontal, Vertical Alignments, and Profile Set are correctly
identified.

15. Click Apply.

L VPI=IS5400 00
EL.=BE5H .4

:

T =15 D000

r EL.=6545. 55"

VFC=15100 .00
EL.mES0 42
/P/

V.C. = S00.00°
Lo e )
e = 2613
SS0 = 55
MDE = Symrebrc Parabolo

1S+ 142400 122+00 124+00 133+00 158+00 L5T+00 138+0d L 52w0d]
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16. Take some time and investigate the remaining tabs along the top of the View Vertical
Annotation dialog and the individual settings for each.

17. <D> the Points tab. Note the settings in the Symbology portion of the dialog. By default,
Symbology for a Proposed alignment loads.

[ Drop Station Equation Name [ Rotate Symbol with Grade

B View Vertical Annotation =] & ==
| Main | Points |Cunres I Tangents I P«ﬂixe5|
Point Type:  [py - Help

Point Annctation Location:

Name
ALG_PRO_Vert_Dim BYL
ALG_PRO_Vert_Dim BYL
ALG_PRO_Vert_Dim BYL
ALG_PRO_Vert_Dim BYL

Position Precision Format
Station: 1 [0_12 v] [55*5555 -
[ Curve Data
Leaders
Minimum Length Deflection Angle
Segment 1: 0.00 90°0000"
[ Segment 2: 0.00 0~o000”

] DVDE T A2 DO Viard Diies oWl kv
4 1 ¢
[ Apply ] [ Preferences... ] [ Close

18. <D> the Preferences button.

E Preferences

Name: Close

Load

Save

Secondary Save As...

A

Delete

Help

Active Preference: CDOT

19. <D> the name Existing.

20. <D> the Load then Close buttons.

Colorado Department of Transportation
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21. Note the change in the defined Symbology.

Justification: | cepger -

[ Drop Station Equation Name

[ Rotate Symbol with Grade

E View Vertical Annotation =] & ==
| Main | Points |Cunres I Tangents I P«ﬂixe5|
Point Type: [py1 Help

Position Precision Format

Station: 1 Iﬂ_‘IZ v] lss*ssss -
Elevation: K 012 -
[ Curve Data

Leaders

Minimum Length Deflection Angle
Segment 1: 0.00 90°0000"
[C Segmert 2: 0.00 0 0000"

Point Annotation Location: | conyvex -

Symbology:
—

Object Mame i
<] PVC Text ALG_EXISTING_ Vert.. BYL
B PVI Text ALG_EXISTING_ Vert.. BYL
<] PVT Text ALG_EXISTING_ Vert.. BYL
[ PVCC Text ALG_EXISTING_ Vert.. BYL
] DVDE T A2 CVICTIAT Vi~s  DWVI kv

1 ¢

I Apply I [ Preferences... ] I Close

I

22. <D> the Apply button from the View Vertical Annotation dialog. Review the results in the
MicroStation drawing. The content of the graphics should remain the same, however,

different levels, color, style, and weight are utilized.

23. For practice, continue to Load and Display additional preferences.

24. Investigate what levels the elements are being placed on. The various preferences
determine the location of graphics.

Section Summary:

¢

Use the Preferences to make the major settings in the Create Profile and Vertical
Alignment Annotation dialog boxes.

View Active Vertical only displays the geometry elements that make up the vertical

alignment.

Vertical Alignment Annotation displays the geometry elements and text data that

describe the alignment.

Lab 6.3 - Updating Profiles

When a profile is created the user has the option to display items such as: multiple surfaces, profile lines offset
from the horizontal alignment, and features such as underground utilities and pipes. However, the Create

Profile command does not allow the user to specify which features are displayed.
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The Update Profile command should be used to add, remove, or update data within an existing profile set. This
command allows the user to specify which features will be affected by the command and can also be used to
update and surface data that has changed since the profile was created.

Section Objectives:
¢ Use the Update Profile command to add features to the display.

¢ Illustrate how Global Scale Factors affect cell size.

¢ Examine how Feature Filters affect dialog box lists.

1. From the pull down menu Evaluation > Profile > Update Profile. The Update Profile

dialog will appear.
B Update Profile =] = |
Profile Set:
|SH8/E '|ﬂ Mode: @) Refresh Display On Display Off
(1 Update Profile Surfaces:
Mame Description ﬂ
123455urv_Surface _Bxisting Existing Ground from mul...

Show Data Outside Elevation Range

| Apply | | Close | | Help

2. <D> the Crossing Features leaf.
3. Verify SH 86 is the active Profile Set.
4. 1In the Mode section toggle the radio button Display On.

5. Inthe Surfaces section <D> 12345SUR_Surface.
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6. <R> in the Crossing Features list and select All from the menu.

E Update Profile

[E=R(E=R(E=<D
Profile Set:
T 1| Mode: ©) Refresh ) Display Off
{24 Update Profile Surfaces:

----- Surface

Mame Description

ik
- g Crossing Features

L+

Mame Style Description i
T_Billboard Over 10ft  T_Billboard Over ... Billboard 10f or Maore l—l

Select All Ctrl+A
Select None Ctrl+MN

= :_ Invert Selection

Fitter...

Coom ) [ ) [ ]

7. <D> the Apply button. Using MicroStation viewing tools locate a crossing culvert.

e ST

TR

W s - i —— o - e s T

Note: Profile and cross section displays are drawn at true horizontal scale. A vertical
distortion will be applied to cells displayed in profiles or cross section views based
on the vertical scale applied to the grid. Some DTM features displayed in these
graphics are configured to display at their true horizontal (x-direction) sizes.

Therefore, prior to displaying features in either profiles or cross sections the global
scale factor for cells should be set to 1.

E Scale Factors [

== E=]
Text: 100.0000 —|
Cell: 1.0000 -
Line Style: 1 000D J
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Note: Two classes of elements can be displayed on profiles; 1) True scale items such as

culverts and 2) items represented by text such as utility crossings, flow-lines,
ROW, etc.

For item 1:

The global scale factor for cells should be set to 1 and a subset of the dtm crossing
features should be displayed (or refreshed in this case). This is accomplished with
the use of feature filters.

For Item 2:

The global scale factor should be set equal to the plot scale.

Note: See the following page for information on updating a profile to refresh the
graphics.

Refreshing a Profile Display

First, take care of refreshing the display of the true-scale items such as the culverts.

8. Select Tools > Global Scale Factors.

B Scale Factors == 82

Text: 100.0000 —|
Cel:  hoooo  fu [ o= |
Line Style: 1 ono0

9. Key in the field Cell: 1.

Note: You may need to Unlock the icon to allow modification to the cell scale only. By
doing so, when you update the profile, the cells will draw at their true sizes.
Leaving the Text field at 100 and Line Style field set to 1. This allows annotation
and other commands to remain unaffected by the scale factor that was input
specific for cells.

10. <D> the Apply then Close buttons in the Scale Factor dialog

11. In the main InRoads interface, select the filter CELL_True-Scale from the drop-down list.
Also toggle On the Feature Filter lock.

Filter Lock N
B Bentley InRoads XM Edition\ =l ]
CELL_True-Scals rEE8NY H s
Fle Surface &_eometry Drainage  Evallasti i Quantities Tools Help
Feature Filter Lock On
—Um'rype—l Active Features Deleted 'S
=53 Surfaces) % Breakline Fe... 14548 1314 g
+% Defau 3 Contour Fea... 0 0 0 =
BRC.] 123455 1v_Surface Edsting &) Exterior Feat... 768 1 8480
}f(“lnferred Brea... 1] 1] 1]
Filter List [&] Interior Feat... 0 0 0
+++ Random Fea... 19745 377 4184 =
& Surfaces |£. Geometry | Bl |« i +
Toggles the Feature Filter Lock
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12. Close and reopen the Update Profile dialog.

& Update Profile

L)

Profile Set: [5} gg - iJ Objects: " Surfaces Bnply
Mode: [+ Refresh I * Dffsets and Features
Cloge
" Digplay On ™ Shows Data Outside Elevation Bange it
ilker...
" Digplay O
Hel
Surfaces: Crozzing Features: 4;1]
123455 RV Surfac Existing | Mame | Siyle | D?_A. :ﬂ
T CulComSH ... T_Cul Cor SH 24" L 1
T_CulCarr SH... T_Cul Comr SH 24" Cuf -
T_Cul Cor S ... T_Cul Con 5t 24" Co!
T_Cul Corr SH .. T_Cul Con 524" [
T_CulCor SH... T_Cul Conr SH 24" Co :
T_Cul Corr SH... T_Cul Corm 5t 24" Cu/™
£ | [ 2| | [ Hone
Offzets: Frojected Features;
o
B andwidth
[T Left Offset Include Features;
e |
o
v

13. Verify SH 86 is still the active Profile Set. Use the target button next to the Profile Set to
graphically change the active profile set.

14. In the Mode section toggle the Refresh radio button.
15. <D> the Crossing Features lcaf.

16. <D> the surface name 12345SURV_Surface.
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17. Select all of the Crossing Features listed.

B |Jpdate Profile [l & ==
Profile Set:
ISH 36 .lﬂ Model @ Refre: I (7) Display On  (©) Display OFf
{24 Update Profile Surfaces:
""" Suface Mame Description

123455urv_Surface _Bxisting Existing Ground from mul...

Crossing Features:
Mame Style Description ﬂ
T_Cul Comr 5t 24" Culvert Corr Steel Pip...

T_Cul Com St 24"54... T_Cul Corr Stl 24" Culvert Corr Steel Pip...

T_Cul Com St 30"23... T_Cul Corr St 30" Culvert Cor Steel Pip...

Fitter...

[ Apply ] [ Close ] [ Help

18. <D> the Apply button.

19. Using MicroStation viewing tools, locate a crossing culvert and review the results.

—
|~
W) | N
P o
Th l::~.!
A
—~ it
1;\ o
N
d I
[l .
=== ==
O | L
=
FanY
I\ v —_—

20. Use MicroStation Measuring tools to verify pipe size(s).

21. From the Locks toolbar select CELL_Plot-Scale filter from the pull down list.

Bentley InRoads XM Edition
CELL_Plot-Scale eS| 8% B8l

Fle Suface Geometry Drainage Evaluation Modeler Drafting Quartities ~
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Note: Verify that the feature filter is toggled on.

22. Change the InRoads Scale Factor to 200 for cells.

E‘ Scale Factors

Text: 100.0000

EEIE]

7 o

Cell:

Jooooo0  Jar [

Close ]

Line Style: 1 pooo

Note: This is the desired plot scale change accordingly.

23. Close and reopen the Update Profile dialog.

B Update Profile
Profile Set:

[sHes

']ﬂ Mode: @) Refresh () DisplayOn () Display Off

5 Update Profile
Surface

Offsets

i g Crossing Features

Projected Features

Surfaces:

Name
123455urv_Surface _Bxisting

Description

Existing Ground from mul...

Crossing Features:

Style

T_Bridge

T_Blect Overhead Li... T_Blect Overhea... Hectrical Overhead L.
T_Blect Overhead Li... T_Blect Overhea... Hectrical Overhead L.

Description ﬂ
Bridge
Fitter...
o) (o ) e )

24.

graphically change the active profile set.

25.
26.
27.
28.
29.
30.

In the Mode section toggle the radio Refresh button.
<D> the Crossing Features leaf.

<D> the surface name 12345SURV_Surface.
Select all of the Crossing Features listed.
<D> the Apply button.

Turn Off the Feature Filter lock.

Mt Bentley InRoads XM Edition

CELL_Plot-Scale

M E SRS =]

Fle Suface Geometry Drainage Ew

i Quartities T
Feature Filter Lock Off

Actir

TCETE TV

Verify SH 86 is still the active Profile Set. Use the target button next to the Profile Set to
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Section Summary:

¢ Update Profile is the better tool to use when adding features to a profile. With Update
Profile the user can choose which features to display. With Create Profile, all features

that can be displayed (based on feature style settings) are displayed.

¢ There are two types of feature cells used in profiles; true scale cells that use a global
scale factor of 1 and plot scale cell that use a global scale factor the same as the plot

scale.

Lab 6.4 - Annotating a Feature in a Profile

Features that have been displayed in profiles (or cross sections) can be annotated with

information extracted from the surface model.

Section Objectives:

¢ Annotate the true scale features in the profile.

1. Using MicroStation commands, window into any culvert displayed in the profile created in

the previous lab.

2. From the Locks toolbar select CELL_PLOT-Scale filter and verify the feature filter is

toggled On.

Mt Bentley InRoads XM Edition
CELL_True-Scale

Fle Suface Geometry Drainage Eva

Feature Filter Lock On

= Data Type

= 857 H |5 B

Quartities T

Actin

3. Select Evaluation > Profile > Annotate Feature in Profile. The Annotate Feature In
Profile dialog will appear.

H Annotate Feature In Profile
Profile Set:

[sHes -] 4

25 Annotate Feature In Profile

Annotate

(=l = s

Annotate

Projected Line Segments

Projected Points
| Crossing Points
Location
@ Object

Pods

Frame

| Apply | |Preferenc:es...| | Close | | Help

Colorado Department of Transportation
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<D> the Apply button and review the results.

— L

<D> the Points branch.

Check On the Feature Description.

E Annotate Feature In Profile =] & ==

Profile Set: Justification:
[SH i v]ﬂ |Objec,1 |COIumn |Row |Preﬁx |Suﬁix |Prec:i5ion |Forrnat |
25 Annotate Feature In Profile 0 Index 1 1

_____ General [ Centerine Station 1 2 CL 5tn 0.12 55+58.85

5 [ Feature Station 1 3 Fea Stn 012 55+55.85
425 Points [ Left Horizontal Offset |1 4 Off 0.12
L g General Right Horizortal Offset Off
T Lne gegmeﬂs == [ Bevation 1 5 Elev 012
Dfame | s ¢

|| Feature Style

oo

[ Drop Station Equation Name

[ Apply ] [Pre{erences...] [ Close ] [ Help

<D> the Apply button and review the results in your profile.

Experiment with enabling other options in the Point tab and redisplaying the annotation
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Challenge Exercise:

Update your profile to show projected features. Annotate the projected features.

Section Summary:
¢ Only features displayed in the profile can be annotated.

¢ Set the global scale factor for text to the plot scale before executing the command.

Lab 6.5 - Annotating a Profile

In addition to annotating vertical alignments, profiles can be annotated with both existing and
design information.

Section Objectives:

¢ Add Existing and proposed elevation information to the profile.
¢ Add Cut Depth and fill height information to the profile.

1. Select Evaluation > Profile > Annotate Profile.

EAnnotate Profile [E=R(E=R(E=<D

Profile Set: Horizontal Alignment: SH 86

[SH 2 v] ﬂ Vertical Alignment: SHEEV » | Annotate at:

25 Annotate Profile Frena: 1234550ry_Suface ~ [Station Intervals Onty v]

_____ ! Cort Mignmert: [ ] St Staton: 145:13.57 +|
R | L S e— e

{2 Station Interval Super Control Lines:

{27 Station Number £+19.97 - 242+60.12 +|
{7 Superelevation
{7 Curvature
D Existing

-7 Proposed
{7 Cut Depth
{7 Fill Height
-7 Deflection Al Mone
{7 Grade and Distance
{7 Vertical Ordinate
{7 Horizontal Slew
771 Verical Slew

m

[ Apply ] [Pre{erences...] [ Close ] [ Help
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2. <D> Apply. The existing and proposed grades annotate the profile.

1
L

—_— . 0.0

550 =
5300
6450
o~ — T i {=3 L=3 (=] o
-~ ™~ S ) ™ ™~ i~ o
w uy ' L 1] W e 'l L
146420 137400 143400 142+00 150400 151400 152+00 183+00

3. Take some time and review the leaves of the Annotate Profile dialog. Investigate the
remaining tabs and the individual settings for each.

4. Now go back and <D> the Selection leaf.

E Annotate Profile =] & ==
Profile Set: Available: Selected:
SH 86 - | 4| | Station Add-> 1 Bxisting
[ ]J Cumulative Station ;] 2 Proposed
Annotate Profile » | | Station Interval N
a —— Station Number
Superelevation
Curvature
Cut Depth
{7 Cumulative Station Fill Height
(7] Station Interval Deflection
= i M U
{20 Station Number T e;?:a?g:r'd%:ttaence
{21 Superslevation Hori_zontal Slew
{7 Curvature Vertical Slew
{27 Existing Sight Distance
Horizontal Cardinal
% EMDSSEdh Vertical Cardinal
ut ?DT Vertical Alignment
-{Z1 Fill Height Cant Alignment
-7 Deflection pr_eed )
{27 Grade and Distance Rail Elevations
{20 Vertical Ordinate
{7 Horizontal Slew
771 Verical Slew i
[ Apply ] [Pre{erences...] [ Close ] [ Help ]

Note: The dialog shows two categories; Available and Selected. Available lists the items
that can be annotated in a profile, Selected identifies the items chosen for
annotation.

5. <D> the item Cut Depth from the Available list.
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6. <D> the Add button. Cut Depth will be added to the Selected list.

E Annotate Profile =] & ==
Profile Set: Available: Selected:
[SHgﬁ v]ﬂ Station I Add-> I 1 Bxisting

Cumulative Station 2 Proposed
{3 Annotate Profile - Staﬁon Interval p—
..... General gtatlonlNuaT_ber
----- % Selection ue on
{7 Cumulative Station =i
(7] Station Interval Deflection
= i M U

{7 Station Number 3 e;t?:a?gcr'd%:ttaence
(] Superslevation Horizontal Slew
{7 Curvature Vertical Slew
--{C7] Existing Sight Distance
{2 Proposed Horizortal Cardinal

1 Cut Depth Vertical Cardinal
ut Dept Vertical Alignment
-{Z1 Fill Height Cart Alignment
-7 Deflection Speed
{27 Grade and Distance Rail Elevations
{20 Vertical Ordinate
{7 Horizontal Slew
771 Verical Slew i

[ Apply ] [Pre{erences...] [ Close ] [ Help

<D> the item Fill Height from the Available list.

<D> the Add button. Fill Height will be added to the Selected list.

Note: Make sure that Existing and Proposed remain in the 1 and 2 slots. To move a
selected item, highlight the item and <D> the Move Up or Move Down buttons

<D> the Apply button and review the profile display.

Note: You may have to zoom out to view the additional annotation.

oan

Cut Daplht

Section Summary:

4
-3.65

-g; e

é 057004

150

141

&y il
. -
S el
e =
] )

o ]

[+ 152400

(%]

0.26

¢ Annotate Profile is used to place existing surface elevations and vertical alignment
elevations on the profile set.

¢ Other data related to profiles can also be displayed.
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¢ When displaying additional data, make sure Existing and Proposed stay at the top of
the list.

¢ Change the settings on the Frame leaf to move additional data closer to the profile
window.

Lab 6.6 - Vertical Alignment Tracking

Vertical alignments can be interactively queried similar to horizontal alignments.
Section Objectives:

¢ Examine Vertical Alignment tracking in the profile.
¢ Examine the vertical alignment data in Horizontal Alignment tracking.

Tracking Vertical Alignments in Profile View
1. Select Tools > Tracking > Vertical Alignments.

2. Move the cursor inside the Profile Set window and review the output in the InRoads Status
bar.

Mt Bentley InRoads XM Edition

CELL_True-Scale - = SN Y B
Fle Suface Geometry Drainage Evaluation Modeler Draftng Qua
v.C. = £00.00" Datalvpe
K = 147.36 =23 Surfaces % Breakline Fe...
e = 543 o -5 Default 3 Contour Fea...

S50 = 612 E 123455urv_Surface_Existing & Exterior Feat
MOS = Symméilric Poraboks ‘]%Infe"e d Brea

@ Interior Feat...

4+
+ Random Fea...
£ Surfaces |£, Geometryl@ o[ o

"Station: 149+17 .31 Offset: 10,58 Elevation: 6569.83 Grade: -0.01%" I

VPT=14 047500
EL.=€56%. 94

c
(=1
=1
&
&

&

Data taken from
cursor location

Note: As you move your cursor in the profile view InRoads displays vertical alignment
information in the status field. There is not an option to write this information to
the MicroStation file.
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Tracking Vertical Grades in Plan View - Review
3. Select Tools > Tracking > Horizontal Alignment.

4. Move the cursor along the active horizontal alignment and review the readout in the
InRoads Status bar.

Mt Bentley InRoads XM Edition
CELL_True-Scale - = B8N B 5

Fle Suface Geometry Drainage Evaluation Modeler Drafting Quantities Tools |

Mame Type
=& Geometry Projects “| |lk=sHses Vertical Alignment
= Default || |[=lsHesv Vertical Alignment
12345_Design 3
» -4 Cogo Buffer
-/ Default
vl s6 -
- = SUFFECES| & Geometry [ [« ] |, T

"Station: 114+97.22 Offset: -56.38 Elevation: 6583.67 Radius: 21120.00" I

N

. F
Data is taken from
cursor location

Results displayed are the station and offset relative to the active horizontal alignment. The
elevation is relative to the active vertical alignment.

Section Summary:

¢ Tracking is used to gain information that is related to the horizontal and vertical
alignments.

Lab 6.7 - Create a vertical alignment

Vertical alignments define an elevation path for the proposed design to follow. It is stored under the parent
horizontal alignment.

Section Summary:
¢ Create a new vertical alignment slot.
¢ Add PIs to the vertical alignment .

¢ Define the vertical curves.

Create a slot in the active geometry project for your vertical alignment.
1. Select File > New.

2. Choose the Geometry tab.

3. Toggle the Type to Vertical Alignment and set the following:

4. Keyin SH 86 V Alt1 for the Name.
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5. Key in Alternate vertical alignment for the Description.
6. Set the Style to ALG_PRO_Vert.
7. Verify that the Curve Definition is set to Parabolic.

8. Select Apply then Close

B New (=l = s
Geometry
Type: (Vertical Aignment <) [ Aoy |
Name: SH 86V Altl help
Description: Altemate vertical alignment
Style: ALG_PRO_Vert -
Mame Description Style
SH 86 Proposed SH 86 Default
SHEEV Proposed SH 86 Pr.. ALG_PRO_Vert
SH 86 V Alt1 Altemate vertical al... ALG_PRO_Vert

9. Set up your MicroStation windows so the entire profile is visible in one window, then open
another MicroStation window and Zoom in to the beginning of the profile as shown.

=l
=
a
- =]
Ad=Dadlan@Paidl uf Jﬂ
Ad=Dasine@Fad J:I

Next, add PVIs to the Vertical Alignment.

10. Verify that the Write Mode is set Pencil.

B4 Bentley InRoads XM Edition

CELL_True-Scale - EB= B | s

Fle Suface Geometry Drainage Evaluation Modeler Drafting Quantities Tools
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11. Select Geometry > Vertical Curve Set > Add Pl

B A\ dd Vertical PI =] = |
Dynamics Apply
Station: |00 B
Blevation: |0.00 ———————
Help

Grade:

12. Select Apply.

13. For the first PVI, snap to the beginning of the ground line in the window where you are
zoomed in.

BE=—DaddoogFad =] L[J

14. In the MicroStation key in field, enter the following commands: (Be certain to use the %
sign in your key-in.)

¢ dg=900,-3.76%6

—

¢ dg=400,1.03%
¢ dg=425,-4.29%
¢ sSe=11725,6574.78

The dg=key-ins place additional vertical Pls at the specified distance and grade. The last
one again places a vertical PI at the station and elevation specified.

15. <R> twice to exit, then Close the Add Vertical PI dialog box.

16. Update the view.
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The vertical alignment is displayed permanently in the design file. Because Pencil mode is
active, the tangents will automatically update when the curves are added.

17. Select Geometry > Vertical Curve Set > Define Curve.

B Define Vertical Curve Set =] = |
Vertical Pl
) Apply
Define PVI By: lStation and Elevation v] _
.
Station: 109+00.00 N
Elevation: 6596.24 -nae
Ertrance Grade: |3 7g° J
ca e +)
Help
Vertical Curve
Calculate By: Length of Curve -
Lengih: 300.00 +|
Adjacent Curves
Update By: Length of Curve -
[ Distance: 0.00 J
First < Previous I Ned > I I Last I I Select I

The Define Vertical Curve dialog box is automatically displayed ready to accept input for
the first curve on the vertical alignment. To step to other curve sets, you can use Previous

and Next, or First and Last.

18. Under the Vertical Curve category,

¢ Set Calculate By to Length of Curve.

¢ Key in 300 for the Length.

19. Select Design Calc.

Headlight Sight Distance

Distance: 125.00
Deceleration: 11.20
Eye Height: 350

Object Height: 200

Table Name:
C:\Program Files"Bentley'InRoads Group V8.5\data‘imperial) E]

B Vertical Design Calculator == 82
Method: [ Lookup Speed [ ok |
AASHTO Standard: (7 1990 @ 2001

Curve Design

K Value: 20.00

Length: 5463

Curve Type: Crest @) Sag
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20. Click in the Table Name and Browse to the C:\ Program Files\Workspace-CDOT\
Standards-Global \ InRoads\Design Checks folder and choose the file Vertical

Design Checks.txt.

Mt Browse

Look in:

5

Recent Places

L
Desktop
i

Cdot User

LY

-

Computer
‘I
==

MNetwork

, Design Checks

-
MName

Date modif.. Type

| Horizontal Design Checks.tet
| Vertical Design Checks.txt

File name:

Files of type:

==

=
Text Files (*d) [ cancel |
Help

21. Verify that the length of curve meets your design criteria.

Distance:

Deceleration:
Eye Height:
Object Height:

Table Name:

Headlight Sight Distance

570.00
1120
3.50
200

C:\Workspace \Workspace-CDOT_¥M'\Standards-Global\InF: Ll

H Vertical Design Calculator =] & ==
Method: [ Lookup Speed - [ ok ]
AASHTO Standard: () 1950 @) 2001 " Cancel |

Curve Design —
Speed: 60 - Help

K Value: 136.00

Length: IN47

Curve Type: Crest Sag

22. Choose Cancel when done. You do not want to accept the minimum curve, just verify
that yours meets the criteria.
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23. Select Apply

B Define Vertical Curve Set =] = |

Vertical Pl

: Apply
Define PVI By: |Station and Hlevation v| —

) Close
Station: 109+00.00 .
Elevation: £596.24 I
Entrance Grade: |3 75° J Design Calc...
Exit Grade: .03 J RepT

Help

Vertical Curve

Calculate By: W

Length: 300.00 +|

Adjacent Curves

Update By: Length of Curve -
Distance: 0.00 J

<Previous| [ Net> | [ Last | [ Select |

24. Select Next to move to the second intersection of tangents.

¢ Set Calculate By: to Length of Curve.
¢ Key in 250 for the Length.

25. Select Design Calc.

26. Verify that the length of curve meets your design criteria.
27. Choose Cancel when done.

28. Select Apply.

29. Close the Define Vertical Curve Set dialog.

amy

bt
C= L =z mraa LI e e L - it C i (] iz (0 i [ e

Section Summary:
¢ Vertical alignments are defined in the profile window.
¢ Vertical PIs can be added by data point or key in.

¢ The Define Curve dialog box can also be used to adjust PI stations and elevations.
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Chapter Summary:

e Use the review vertical alignment command to examine vertical alignment data when a
profile is not required.

e Profiles are required to view vertical alignments graphically.
e Use Update Profile to add, remove, or revise data in a profile set.
e Annotate Feature in Profile only affects features displayed in the profile.

e Annotate Profile is used to display existing surface and vertical alignment elevations in the
profile.

e Vertical Alignment Tracking displays Station, Offset, Elevation, and Grade information in
the InRoads main dialog box.

e Typically, vertical alignments are defined by locating all of the VPIs then placing the
curves.

Colorado Department of Transportation Page 167



LAB 6 - Profiles and Vertical Alignments Labs for ROW Geometry & Plans

Page 168 Colorado Department of Transportation



LAB 7 - Building Components

This lab demonstrates the various methods of creating components, setting component and point properties,
and illustrating how point constraints work. There are three basic options used to create components; simple,
constrained/unconstrained, and end condition.

Chapter Objectives:

Build a simple component
Build a constrained component
Build an end condition component

Demonstrate the commonly used constraints; horizontal, vertical, slope, and vector/offset

Before beginning this lab, verify that the following files are loaded:

C:\Projects\12345\Design\Drawings\Reference Files\12345DES Model.dgn

C:\Workspace\Workspace-CDOT XM\Standards-
Global\InRoads\Preferences\CDOT _Civil.xin

C:\Projects\12345\Design\InRoads\12345DES _Geometry.alg
C:\Projects\12345\Design\InRoads\12345 existing ground.dtm
C:\Projects\12345\Design\InRoads\12345DES.ird
C:\Projects\12345\Design\InRoads\DES12345 Templates.itl

Lab 7.1 - Build A Simple Component

Use the simple option to build a regular closed shape component with horizontal and slope constraints such as
those used for building pavement components.

L.

4.
5.

Open MicroStation and InRoads using the 12345DES_Model.dgn file found in the direc-
tory C:\Projects\12345\Design\Drawings\Reference Files.

Select File > Open from the InRoads menu bar.

Select the C:\Projects\12345\Design\InRoads\DES12345_Templates.itl from the
available files.

<D> Open then <D> Cancel the Open dialog box.

Select Modeler > Create Template from the InRoads menu bar.

Setting up Template Options makes point placement easier. For this lab, affixes will be turned
off so that the component can be used on either side of the template. The step value will be set
so to a small value so that when creating a template, components will snap to the correct points.
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6. Select Tools > Options from the Create Template menu bar.

=

h Create Template
File Edit Add

Template Library: Ternplate Library Organizer...

l

|

(O C:\Projects12 Apply Feature Mame Override... |
N

Dynamic Settings |

7. Toggle off Apply Affixes.

8. Set the X and Y Step Options to 0.10.
9. <D> OK.

f"! Template Options @

Naming Options

Pl _
Seed Mame; [ Cancsl
@ From Style

Specify:

[ Preferences...

Poaints
Seed Mame:

Step Options

A 010 Yioo010 Sope:  0.000%

The next series of steps creates a new project specific folder to store the components that will

be created in the lab. Creating project specific folders in the template library makes easier to
find project specific components.

10. <D> <D> on the root folder in the Template Library pane to expand the folder structure.
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11. <D> <D> on the 4 - Components folder to expand the folder.

.
Bt Cipate Tervolate

(20 Baricrn 8 Bling Comprmonty
_:r:w!irx-f-c-'wv-m
(=) Erd Conciiiora

(20 Povoreoris

20 Sebrecyicy & Bls i

=) Ssbhamz

12. <R> on the 4 — Components and

Fia Edit Add Too
Corvert Tarpias Deepimy oy
= ©*Proacis’1 254 £\ Dunign i Fiomek' IES 1 4E_Tarmpinband [ Pl & Coapanaris Corminis
= oF o Har
3 1 Templaiss Do Cirpiey Font Huran
21 - Sadioes - Favarsend Dz Al Doty

select New > Folder from the right click menu.

H Create Template
File Edit Add Tools
Template Library Currert T
= C\Projects’. 12345\ Design’InFoads\DES 12345 _Templates i Name
“EZ Point Mame Lisg L ;
[0 1- Templates .
1 2 - Sections - Pavement
£ 3 - Sections - End Conditions
=1
@ New v Folder I
(=8
Sicd Ot Ctrl-X Remplite |
;I Em Copy Ctrl-C
=] Pa S
2 sd Paste Ctrl-V
54 Delete Del
Renarme F2

13. Key in 12345 Components for the folder name.

Components are the building blocks of templates. Create a pavement component using the
Simple option. This option is used because it automatically sets up the constraints of the

component.

14. <R> on the 12345 Components folder and select New > Template from the right

click menu.

15. Key in CONC_Lane_127x12’for the component name.

5] 4 - Components
[C7] Aggregate Bases
(7] Bamiers & Misc Components
[ Curb & Gutter Componerts
[ End Conditions
[ Pavements
[ Sidewalks & Bike Paths
[ Subbases

|CCI NC_Lane_12"x12
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16. <D> on the Dynamic Settings button to display the Dynamic Settings tool settings box.

+-&E+I"IEH (

Dynarnic Settings =

kS 0.00 Step: 0.10

i
Point Mame:

0.00 Step: 010

Point Style: |

Apply Affixes
|hs= - |

| Set Chynamic Origin |

17. <R> In the Template View window and Select Add New Component > Simple from
the right click menu.

I Add New Component » I Simple I

Constrained

Set Dynamic Origin Ctrl-D

Unconstrained
Null Point
End Condition

Aot OM o b .

The next steps define the style that the component will use, the point names, and the origin of
the component.

18. In the Current Component area, key in CONC_Lane_127x12’into the Name field.
19. Set the Style to D_CONC_Pvmt_12in using the drop down menu.
20. Key in 1 for the Thickness.
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Note: This is where the values of all the constraints are set. If needed, these values can
be modified later.

Curre
Mame:

Qmpo
CONC_Lane_12"x12

Style: D_CONC_Pvmt_12in -

Slope: 200%
Width: 12.00

21. Move the pointer into the magenta square (this is the template origin and is usually at the
coordinate 0,0). Adjust the pointer location until the Dynamic Settings readout is 0.00 for
both X and Y.

22. <D> to place the element.
[l Dynamic Settings &l

X |0.00 Step: 0.00
|
\& -0.00 Step: .00

Point Name:

Point Style:

Apply Affixes
| )

I Set Dynamic Origin

23. <D> <D> on the origin.

24. Select Conc_Centerline-Top from the Name drop down menu.
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25. <D> Apply.

!.‘"! Point Properties 3
Hame: Conc__Centedine-Top ﬂ I Foohy I
Featurs Name Ovemde oz |
Surface Feature Style: | - ; .

_C-er'tedne = Prarvicans
Altemate Surface:
THeod
Help
Member of
COMC_Lane_127%12
Constraints
Consirairt 1 Consiraird 2
Type Hore - | None -
Labed:
Style Constraint

26. <D> Next and rename the remaining points as shown below using the Name pull-down
menu.

4;-;:”-:'.. Centerline-Top

Conc_Lamsling-Top

ABC Centerline-Top
ABC Laneline-Tap

This completes the creation of a simple, closed shaped component with horizontal and slope
constraints.

Lab 7.2 - Build a Constrained Component

In addition to building regular closed shape components, irregular and/or open shaped components can be
created using the contrained or unconstrained options for adding components. They can also be used to build
linear, non-end condition components. Use the constrained option to define horizontal and/or vertical
constraints (such as a horizontal or vertical offset from another point). Use the unconstrained method to define
points that don’t depend on other points for their placement.
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1. <R> onthe 12345 Components folder and select New > Template from the right
click menu.

2. Keyin CONC_Shoulder _127x8’for the component name.

3. <R> In the Template View window and Select Add New Component > Constrained
from the right click menu.

Add New Component 3

Set Dynaric Origin Ctrl-D

Unconstrained

Mull Point
End Condition

4. 1In the Current Component arca, key in CONC_Shoulder_127x8’into the Name field.

5. Set the Style to D_CONC_Pvmt_12in using the drop down menu.

]
CONC_Shoulder_12"x8

MName:

Style: D_COMC_Pvmt_12in -

When placing constrained or unconstrained components, each point of the component must be
placed individually. Use the Dynamic Settings dialog box is to enter point names, styles, and
locations.

6. Select Conc_Laneline-Top from the Point Name drop down menu on the Dynamic Settings

dialog box.
Dynamic Settings =]
X |0.00 Step: 010
Y- 0.00 Step: 0,10
Paint Mame:
Poirt Style:  [p_LANELINE |
Apply Afixes
r—
| Set Dynamic Crigin |

7. Move the pointer on to the template origin and <D>.

8. Dynamic Settings dialog box, Select Conc_EOP-Top from the Point Name drop down
menu.

9. Change the key in mode to hs= (horizontal distance and slope).
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10. Key in 8,-.021n the key in field. This is the horizontal distance and slope from the
previously placed point.

kS h62
- .38
Poirt Mame:

Puoint Style:

Apply Afices

h =

| Set Dymamic Origin |

Dynamic Settings (=]

Step: 010
Step: 010

Conc_EOP-Top -

|D_EOP v

w
n

11. Press the Enter key to place the point.

12. Select ABC_EOP-Top from the Point Name drop down menu.

13. Change the key in mode to d/= (horizontal and vertical distance from the last entered

point).

14. Key in O,-1 in the key in field. This is the horizontal distance and vertical distance from
the previously placed point.

Dynamic Settings &
X 812 Step: D0
\Y;—|-3.I}3 Step: D10
Paint Mame:
Pairt Style: | D_EOP - |
Apply Affees

| Set Dymamic Origin |

15. Press the Enter key to place the point.

16. Select ABC_Laneline-Top from the Point Name drop down menu.

17. Change the key in mode back to hs= (horizontal distance and slope).
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18. Key in -8,-.02in the key in field.

Dynamic Settings 8

¥ -0.03 Step: 010
y. |03 Step: 0,10
Point Name: ABC_Laneline-To -

Point Style: O EOP =

Apply Afixes

| Set Dymamic Origin |

19. Press the Enter key to place the point.
20. <R> anywhere. This dialog box is where you define if the shape is closed or not.
21. Verify that Closed Shape is toggled On.

22. Select Finish from the right click menu to complete the component.

v Closed Shape Ctrl-L
Mirror Ctrl-M
Undo Last ESC
Cancel
Set Dynarnic Origin Ctrl-D

You should now understand how to create a constrained, closed shaped component. By
reviewing the steps above, now you should also be able to also create unconstrained and open
shaped components simply by choosing different options from the dialog boxes that were
introduced.

Lab 7.3 - Build an End Condition Component

In theses next steps you will use the end condition option to create a linear component that can seek a target.
This lab will focus on the point property called End Condition is Infinite. Once you understand the steps to
evaluate the effects of this property on and end condition, use the same steps to test the effects of other end
condition point properties. Many of these properties determine how the component will behave when a target
is found.

1. Create a new template as described in the previous lab and name it 6¢01_Fill.
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2. <R> In the Template View window and Select Add New Component > End
Condition from the right click menu.

Add Mew Component L Simple

Set Dynarnic Crigin Ctrl-D Constrained

Unconstrained

Mull Point

End Condition

3. Keyin 6 to 1 Fill for the Name.
4. Select D_Toe-of-Fill for the Style.

Additional component properties are required for end conditions. These determine what the
end condition attempts to tie to (the Target) and the order in which it is processed (the Priority).

5. <D> on the Target Type drop down menu. Examine the options available.

[eroethee ] [Spiexvz ]

Suface uface
evation
Feature XY
Feature Blevation
| Feature XYZ
B - Alignmert XY
Offzets Alignment Elevation
Alignment X7
_ Style XY
Dack, £iN [ERC FINiS Shie BElewation
Style XYE

6. Select Surface from the Target Type drop down menu.

7. <D> on the Surface drop down menu. Notice that either Active or a particular surface can
be selected.

8. Select Active from the drop down menu. This will allow the end condition to solve
regardless of the surface specified in Roadway Designer.

9. Key in I for the Priority.

Cume

MName Style:

Target Type: Priority:

Surface Benching Count:
Herzontal Vertical

Offsets: 000 0.00 Rounding Length 0.00
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Note: This example illustrates an end section with one component. When there are
several components defined in an end condition, they are evaluated in order of
their assigned priority. A component with a priority of 1 will be evaluated before a
component with a priority of 2.

Next, additional point properties, such as point names, will be defined for the end condition.
Use the Dynamic Settings dialog box to finish defining these properties.

10.
I1.
12.

13.
14.
15.

16.

In the Dynamic Settings dialog box, select POSS for the Point Name.
Move the pointer on to the template origin and <D>.

In the Dynamic Settings dialog box, toggle on End Condition is Infinite. This option
allows a component to “stretch” until a target is found.

Select Toe-of-Fill for the Point Name.
Change the key in mode to hs=.
Key in 12,-.1667. and press Enter. (This value could also be typed in as 1.2,-1:6).

Dynamic Settings (=]

X 0.67 Step: 0.00
¥. 430 Step: 0.00

| Check for Interception

| Place Paoirt at Interception

| End Condition is Infinite

Do Mot Construct

Poirt Mame: Toe-of-Fil -
Poirt Style: D_Toe-of-Fil -

Apply Affices

| Set Chynamic Crigin |

<R> and select Finish from the right click menu.

The steps above created a component that will seek a target at a -1:6 slope for a horizontal
distance up to 12 feet. However, because the option End Condition is Infinite was toggled On,
the component ignores the horizontal distance criteria and will seek a target beyond the 12 foot
limitation.
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17. In the Create Template dialog box, <D> the Test button located to the bottom right of the
Template View window as shown below.

Toe-of-Fill

2

Test. ..

18. In the Test End Conditions dialog box, <D> the Draw button.

P "

;hTestEndCDnditiDns = |[-E= @

| Werify Features |
| Help |

Ayailable T argets:

<hchiver-Suface

Ilze Surface Slope:
00003

I Diraw I | Reset |

19. Move the pointer up and down in the view area to see how the end condition performs.

Note: The dotted line in the Test End Condition view window shows the component at
the defined slope and length. As the proposed surface moves beyond the limits of
the defined component, the result of the End Condition is Infinite toggled On is
that the end condition solution expands beyond the original limits of the
component. <D> Close.
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20.
21.
22.
23.
24.

25.

26.

<D> <D> on the Toe-of-Fill point.
Toggle off End Condition is Infinite.
<D> Apply and <D> Close.

<D> Test.

In the Test End Conditions dialog box, <D> Draw and notice how the end condition
behaves.

<D> Close.

Note: When the End Condition is Infinite option is Off, the end condition solution is
limited to the limits of the originally defined component.

Select File > Save the Create Template dialog box.

Lab 7.4 - How Point Constraints Work

Point constraints are used to form a relationship between points. This relationship is used to change the shape
of the components based on events that occur within the corridor. The following steps will demonstrate how to
assign and modify point controls, and how to evaluate a component by making changes to point controls.
change, create the impact of

1.
2.

Verify the Create Template dialog box is open.
Open the folder 4 - Components > Aggregate Bases > Shoulders.

<D> <D> on the ABC_Outside_Shoulder component.

] aporierts

5 Aggregate Bases
[ Curb & Gutter
- o

x

5 Shoulders

) = W= = e W [ [

== ABC_Outside_Shoulder

<D> <D> on the ABC_Hinge-Top point.

In the Point Properties dialog box, notice that this point has both a Horizontal and Slope
constraint.
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6.

10.

I1.

Change the Slope constraint to None and <D> Apply. This will allow the point to move
up and down independent of any other point.

._h" Point Propetties

Name: ABC_Hings-Top - #| [
Feature Mame Overide: | AEC Hinge-Top

Surface Feature Shile: [0 HINGE - |

L
L
Alternate Surface: |_
L

Member aof:
ABC_Outzide_Shoulder

Congtraints

<D> Close.

Notice in the Create Template view window how the point symbol (+) changes from red to
yellow. This color change means the point has changed from fully constrained to partially
constrained.

ABC Hinge-Top

h

_thC Hinge-Top
)

SubBase_Hinge-Top
SithB3

SubBase_Hinge-Top

F
[ Test. | [ et |
<R> on the ABC_Hinge-Top point and select Move Point from the menu.

Note: The Move Point command will not appear in the menu if the point is fully
constrained.

Because the point still has a Horizontal constraint, it will only move up and down while
maintaining the 12 foot offset from the constraint point, ABC _Shoulder-Top.

<R> to exit the Move command.
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12.
13.

14.
15.
16.

17.

18.
19.

20.
21.

22.

<D> <D> on the Subbase_Hinge-Top point.

Notice that Subbase Hinge-Top is constrained both horizontally and vertically to
ABC_Hinge-Top. Therfore, if ABC_Hinge-Top moves, Subbase Hinge-Top will follow
according to what is entered in the constraint Value: field. The next few step will
demonstrate how this works.

<D> Close.
<R> on the ABC_Hinge-Top point and select Move Point from the menu.

Notice how the point Subbase_Hinge-Top stays 0.5 feet directly below point ABC_Hinge-
Top. This is because the point has a Horizontal constraint of 0 and a Vertical constraint of -
0.5. from ABC_Hinge-Top.

<R> to exit the Move command.

The point ABC_EOP-Top is also fully constrained by ABC_Hinge-Top. The difference with
this point it that it that the second constraint is by Vector-Offset instead of Vertical.

<D> <D> on the ABC_EOP-Top to look at the Vector/Offset constraint.

Notice that this type of constraint uses two parent points instead of one. The slope between
the two parent points determines the “vector” at which the point will be placed.

<D> Close.

Move the point ABC_Hinge-Top again and notice how the point ABC EOP-Top moves
with it. The Vector/Offset constraint forces the point ABC_EOP-Top to maintain the same
slope defined by ABC_Shoulder-Top and ABC_Hinge-Top.

<R> to exit the Move command.

The next few steps demonstrate how ABC_Hinge-Top behave with a vertical constraint and
without a horizontal constraint.

23.
24.

<D> <D> on the ABC_Hinge-Top point.

Change the None constraint back to Slope.
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25

26.

27.
28.

29.
30.

31.

32

. Set the Parent 1 to ABC_Shoulder-Top and change the Horizontal constraint to None.
B Doint Properties =
Name: ABC_Hinge-Top - 4
Feature Name Overide: |AEC Hinge-Tog ( Ciosa |
Suf Feature Styl -l —_——
HiaceTeslie ¥ |D_HINGE < Previous
Alemnate Surface: ) )
Mext »
Help
Member of:
ABC_Dutside_Shoulder
Constraints
Constraint 1 Constraint 2
Type: I None - I Slope -
Parent 1: ABC_Shouder-Top v +]
Value: -2.00%
<D> Apply.

Note: When you click Apply, the two constraints will switch places. This is because the
None constraint will always end up as Constraint 2.

<D> Close.

Move the point ABC_Hinge-Top again an notice that now the point only moves to teh
left and right. The Slope constraint forces it to maintain a -2.0% slope from the point
ABC _Shoulder-Top.

<R> to exit the Move command.

Reset the point ABC_Hinge-Top back to its original setup. <D> <D> on the point, change
the None constraint back to Horizontal, and set Parent 1: to ABC_Shoulder-Top.

<D> Apply.

. <D> Close.

Chapter Summary:

Use a simple component to quickly generate an unconstrained closed shape. Lab 7.1 -Build
A Simple Component showed how to modify point names in using the Point Properties
dialog.

The next lab, Lab 7.2 -Build a Constrained Component, demonstrated how to create a
constrained component from scratch using the Dynamic Settings dialog box and various
methods for the key-in.
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e Lab 7.3 -Build an End Condition Component explored the special features of an end
condition component. For end condition components there are additional options in the
Dynamic Settings dialog box which determine how end condition points in relation to a
target.

e InLab 7.4 -How Point Constraints Work several constraint options were explored
including Horizontal, Vertical and Vector-Offset. This lab demonstrated how changing the
constraint method affects the points position and how points react to the Parent it is
constrained to.
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LAB 8 - Building Sections

This lab demonstrates how to create the sub-assemblies known as sections and illustrates the use of parent
components and display rules.

Chapter Objectives:

e Build a section with existing components using the drag and drop method

e Build an end condition section and reset the priorities so that it functions properly

e Build a section from new and existing components

e Set up the parent/child relationship between components and demonstrate how it works

e Create display rules, apply them to components, and demonstrate their functionality
Before beginning this lab, verify that the following files are loaded:

e (C:\Projects\12345\Design\Drawings\Reference Files\12345DES Model.dgn

e C:\Workspace\Workspace-CDOT_XM\Standards-Global\InRoads\Preferences\
CDOT _Civil.xin

e (C:\Projects\12345\12345\Design\InRoads\DES12345 Templates.itl (This file was
modified in Lab 1)

Lab 8.1 - Build a Lane Section

This example demonstrates how to assemble basic components into sections using the drag and drop method.
This lab builds on the concepts and used data from Lab I - Building Components. Open the Create Template
dialog box.

1. Select Tools > Options from the Create Template menu bar.

2. Make sure that Apply Affixes is toggled off and the X and Y Step Options are set to O.10.

B Ternplate Options ==

Maming Options Tl
Companents —_—
Sead Name | Cancel

@ From Style -

Specify

Points
Send Name -

|>< 0.10 Y. 010 Slope: 0.00%
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3. <D> <D> on the root folder in the Template Library pane to expand the folder structure.
4. Expand the 2 — Sections — Pavement folder.

5. Create a new folder under 2 — Sections — Pavement called 12345 Sections.

— 2 - Sections - Pavement
7] Curb & Gutter Sections
7] Driving Lane Sections
] Median Sections
7] Shoulder Sections

6. Create a new template in the 22345 Sections folder. Name it Conc_Driving Lane.

7. Expand the 4 — Components folder. Also expand the 12345 Components folder created in
Lab 1.

8. <D> on the Conc_Lane_12"x12' component. The component is displayed in the Preview
window.

9. <D> and hold on the component’s origin (the green dot).

Preview:

10. Drag the component into the template view and drop (release the data button) it on the
new section’s origin.

11. Expand the 4 — Components >Aggregate Bases > Driving Lanes folder.

12. <D> on the ABC_Lane component.
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13. <D> and hold on the upper right point of the component in the preview window.

Preview:

14. Drag the component into the Template View and move the pointer on to the lower right
corner of the concrete component and Drop. The “+” on the concrete component turns
white when to pointer is on it.

gEonc___Centerline-Top -
Conc_Laneline-Top

{ABC- _Centerine-Top

LBC_Laneline-Top

3

Note: Steps 14 and 15 were done to show that points do not have to be placed by the
origin.

This completes the Conc_Driving Lane section. This section is now ready to use to create a
complete template. This lab illustrates how to build a “backbone” section from existing
components. It also shows that components do not have to be placed by their origin, they can
be placed using any point on th e component.

Lab 8.2 - Build an End Condition Section

This example demonstrates the construction of an end condition. End conditions are more complicated than a
simple component and require additional editing to make complete. The drag and drop method will be used to
create a new end condition section and the end condition priorities will be modified so that the section operates

properly..
1. Create a new template in the 12345 Sections folder named 12345 End-Condition.

2. Expand the 4 - Components >End Condition > Z-Slope > High Speed folder.
3. <D> on the Z-Slope_12_6_to_1 component.

4. <D> and hold the component’s origin in the preview window.
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5. Drag and Drop the component on the origin in the Template View.

POSS. .

6. Expand the 4 — Components >End Condition > Fill Slope Components folder.
7. <D> on the Fill_6_to_1 component.

8. Drag and Drop the component on to the POSS point.

9. Repeat steps 8 and 9 using Fill_4_to_1 and Fill_3_to_1.

Toe-of-Fill

10. Expand the 4 — Components >End Condition > Cut Slope Components folder.
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11. Drag and Drop the Cut_6_to_1, Cut_4_to_1 and Cut_3_to_1 components on to the

POSS point.

p-of-Cut

Toe-of-Fill

12. <D> <D> on the Fill 6/1 component.

13. Verify that the Priority is set to 1.

14. <D> Next. This shows the properties for the Fill_4/1 component.

15. Set the Priority is set to 2. <D> Apply.

B2 Component Properties ==
Name |=||_:.'| 1+ I Aol I
Description Closs
Shle: D_Toe-of Al - e
Parent Componant: o |

— # —
Diaplay Rules: Edit.
Help

Exchade from tangulaticn

End Condtion Propestias

Target Type Suface

Surface - chActives
Haorizontal

Offseta 0.00

Vertical

Benching Count

Rounding Length

0.00

16. Set the remaining priorities as follows

* & & o

Fill_3/1=3

Cut 6/1=4
Cut4/1=5
Cut 3/1=6

Toe:of
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17. Close the Component Properties dialog box
18. <D> the Test button.

19. In the Test End Conditions dialog box, <D> Draw and notice how the end condition
behaves.

20. <D> Close.

Lab 8.3 - Using Parent Components

This example places a sidewalk at the end of a cut or fill slope. It illustrates how the parent/child relationship
between components can be used. The sidewalk position end conditions are parents to the sidewalk
components. This “turns off” the sidewalk when its parent end condition does not intercept the target surface.

Existing Ground /’

\ Constructed Component

g Component Not Constructed

1. Create a new template in the 12345 Sections folder named named Parent Component
Example.

The end condition component is used to locate the position of the sidewalk. It contains two
segments. The first segment matches the sidewalk’s width and slope. The second segment
intercepts the target surface where the actual sidewalk goes. The Do Not Construct point
property is used so that the points will be located but the end condition component will not be
added to the finished template.
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2. <R>in the Template View and select Add New Component > End Condition.

I Add Mew Cemponent II Simple

Set Dynarnic Crigin Ctrl-D

Constrained

Unconstrained

Mull Point

3. Key in Fil/for the component Name.

4. Select D_Toe-of-Fill for the Style.

5. Key in I for the Priority.

6. Inthe Dynamic Settings dialog box, set the Point Name to POSS.
7. Place the point on the template origin.

8. In the Dynamic Settings dialog box, toggle off Check for Interception.
9. Verify End Condition is Infinite is toggled off.

10. Toggle on Do Not Construct.

11. Key in Sidewalk Position for the Point Name.

12. Select D_CONC_Sw for the Point Style.

13. Set the key in mode to hs=.

14. Key in 4,-.02 and press Enter.
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1s not created.

Dynamic Settings ]
X 5.4 Step: 0.00
Y: 1.85 Step: D.OD

Check for Interception

End Condttion is Infinite

Paint Name: Sidewalkc_Posttior -

D_CONC_Sw -

Point Style:

Apply Affixes

| Set [ynamic Origin |

16. Toggle on End Condition is Infinite.
17. Set the Point Name to Toe-of-Fill.

18. Key in 1,-.1667 and press Enter.

Dynamic Settings (=]
X 5.48 Step: 0.00
Y. |47 Step: .00

| Check for Interception

| Place Paoirt at Interception

| End Condition is Infinite

| Do Mot Canstruct

Poirt Name: Toe-of-Fil -

Foint Style: D_ToeofFil  ~

Apply Affices

|hs= ~ |§1.-1667

| Set ymamic Crigin |

19. <R> in the template view and select Finish.

Note: Because the Do Not Construct was toggled on, a line from POSS to Sidewalk Positon

15. In the Dynamic Settings dialog box, toggle on Check for Interception.
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The Sidewalk and fill slope components that will be used as part of the template are built from
the toe located by the end condition back to the POSS.

20. Expand the 4 — Components >Sidewalks & Bike Paths > Sidewalks folder.
21. <D> on the 4”_CONC_Sidewalk component.

22. <D> and hold on the upper right point in the Preview.

23. Drag and Drop the component on the Toe-of-Fill point.

24. <D> <D> on the CONC_Sidewalk_Front-Top point.

25. Set Constraint 1 Type: to Horizontal, the Parent I: field to Toe-of-Fill, and key in -4.00
for the Value.

26. Set Contraint 2 Type: to Slope constraint, the Parent 1: field to Toe-of-Fill, and key in
-2.00%6 for the Value.

27. <D> Apply and Close.

28. <R> in the template view and select Add New Component > Unconstrained.
29. Key in Fill_6_to_1 for the component Name.

30. Select D_Toe-of-Fill for the Style.

31. Place the first point on the POSS (also the template origin).

32. Place the second point on the CONC_Sidewalk_Front-Top point.

33. <R> and select Finish. The illustration below shows the template completed to this point.

Sidewalk_Position

Toe-af-Fill

COMC  Sidewalk Front-Boliom

The cut components work the same as the fill components built above.
34. <R> in the template view and select Add New Component > End Condition.
35. Key in Cut for the component Name.

36. Set the Style to D_Top-of-Cut.
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37. Key in 2 for the Priority.

I:Lll'l'E QUTIDCE ]

T

Surface - <Actives Benching Count:
Horizontal Vertical
Offsets: D00 0.00 Rounding Length 0.00

38. In the Dynamic Settings dialog box, set the Point Name to POSS.

39. Place the point on the POSS.

40. In the Dynamic Settings dialog box, toggle off Check for Interception.
41. Toggle on Do Not Construct.

42. Key in Sidewalk Position1 for the Point Name.

43. Select D_CONC_Sw for the Point Style.

44. Key in 4,.02 and press Enter.

Dynamic Settings &)

X 3.80 Step: 0.10
Y: 0.10 Step: 0.10
I | Check for Interception }

["] End Condition is Infinite

| Do Not Construct
Point Name:

Sidewalk_Posttior

Point Style: D_CONC_Sw v
(] Apply Affixes
hs= v | 4.02

lr"Set Dynamic Origin-

45. In the Dynamic Settings dialog box, toggle on Check for Interception.

46. Toggle on End Condition is Infinite.

47. Set the Point Name to Top-of-Cut.
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48. Key in 1,.1667 and press Enter.

49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.

Dynamic Settings

X 3.81 Step: 0.10
-0_58 Step: 0.10
l? Check for Interception |

Eﬁace Point at Interception]

| End Condition is Infinite
¥| Do Not Construct

Point Name: Top-of-Cut -
Point Style: D_Top-ofCut =
(] Apply Affixes

hs= v | 1..1667

Set Dynamic Origin

<R> and select Finish.

<D> on the 4”_CONC_Sidewalk component.

<D> and hold on the upper right point in the Preview.

Drag and Drop the component on the Top-of-Cut point.

<R> and select Finish.

<D> <D> on the CONC_Sidewalk_Front-Top1 point.

Set Constraint 1 to Horizontal and make the Parent 1 Top-of-Cut.
Set Constraint 2 to Slope and make the Parent 1 Top-of-Cut.

Key in 2.00%46 for the slope Value.

<D> Apply.

<D> Close.

<R> in the template view and select Add New Component > Constrained.
Key in Cut_6_to_1 for the component Name.

Select D_Top-of-Cut for the Style.

Place the first point on the POSS (also the template origin).
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64. Place the second point on the CONC_Sidewalk_Front-Top1 point.

Constraints

Type:

Parent 1:

Value: 4.00
Label: - -

65. <R> and select Finish. The completed template is shown below.

CONC_Sidénalk—Front TopT

il B PO e

L F- Sty

\ Sidewalk_PosiboDONC_Sidewalk_Back-Bohom 1
CONC_Sidewalk—Front-Bopom 1
!

k_F ront-Bpitom

CONC Sidesalk Back-Botior

66. <D> the Test button.

In the Test End Conditions dialog box, <D> Draw and notice how the template behaves.
Notice that both sidewalks remain visible and a third is added as the ground line is moved.
This is because there is no relationship between the hidden end conditions and the sidewalk
components.

67. <D> Close.

The steps below set up the parent/child relationships that will turn off the components for the
end condition that is not used.

68. <D> <D> on the Cut_6_to_1 Component.

69. Set the Parent Component to CONC_Sidewalk-4".
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70. <D> Apply.

h Component Properties

Name: Cut 6 tol
Description:
Style: D_Top-of-Cut — Close Shape

Parert Component: |CONC_Sidewalk4" = | 4|

Display Rules:

BExclude from triangulation

+

ply
Close
< Previous

Mext =

il

Help

71. <D> the Next button until Fill_6_to_1 is listed.

72. Set the Parent Component to CONC_Sidewalk-4".
73. <D> Apply.
74. <D> the Next button until CONC_Sidewalk-4" is listed.
75.

76.

Set the Parent Component to Fill.
<D> Apply.

77.
78. Set the Parent Component to Cut.
79. <D> Apply.
80. <D> the Test button.

81.

<D> the Next button until CONC_Sidewalk-4"1 is listed.

In the Test End Conditions dialog box, <D> Draw and notice how the end condition

behaves; only the components that are children of the end condition solution are displayed.

Lab 8.4 - Using Display Rules

Display rules turn on or off the display of components based on user defined criteria. In this example, display
rules are used to exchange the normal end condition for a guardrail end condition.

The typical section created in this lab contains two seperate end conditions, the standard Z12 6 to 1 section
and an end condition used with guardrail. Both end conditions could apply at any given template drop. To
determine which end condition will be used, the Height Check component is added to the template. This
component determines the fill height from the edge of pavement to the existing ground. If the fill height

excedes the maximum value the guardrail end condition is used.

The standard end condition section is added to the template.

1. Create a new template in the 12345 Sections folder. named Display Rules Example.

2. Expand the 3 — Sections - End Sections > Z-Slope End Conditions > High Speed End

Conditions folder.
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3. <D>onthe Z12_6_to_1 Section.
4. <D> and Hold the section’s origin in the Preview window.
5. Drag and Drop the section on the new template’s origin.

Height Check is an end condition component. It runs vertically through the template origin
(which will also contain the EOP point) to intercept the existing ground. The distance between
the Fill Height point and the EOP is used to determine if the guardrail is used.

Points that define
Height Check

Top-of-Cut

“Toe-of-Fill_

6. <R> in the Template View and select Add New Component > End Condition.
7. Key in Height Check for the Name.

8. Select Default for the Style.

Cument Componen

Target Type: |Surfa|:e ,,| Pricrity: 1

Surface - hotives Benching Count:
Horizontal Vertical

Offsets: g oo 0.00 Reunding Length 0.00

9. 1Inthe Dynamic Settings dialog box, key in Height Arnichor for the Point Name.
10. Select Default for the Point Style.

11. Set the key in mode to XY=.
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12. Key in 0,1 and press Enter.

Dynamic Settings ]
X 1.81 Step: D.0D
\Y;—|-D.?}E Step: D.0D
Paint Mame:

Point Style:

| Set Dymamic Origin |

This pointsets the Height Check end condition over the EOP so that the fill height can be
checked vertically at this point.

13. Key in Fill Height for the Point Name.

14. Toggle on Check for Interception, Place Point at Interception, End Condition is
Infinite, and Do Not Construct.

15. Key in O,-2 and press Enter.

Dynamic Settings 2]
8.62 Step: D.0D

Step: 0.00
| Check for Interception

| Place Poirt at Interception
| End Condition is Infinite

| Do Mot Construct

Point Mame: Fill Height -

Point Style: | Defaukt - |

Apply Affixes

| Set Cynamic Crigin |

This sets the starting location for the Fill Height point. This point intercepts the existing
ground directly under the EOP to determine the fill height. The 2 foot distance below the

template origin is an arbitrary value, so long as the Fill Height point is placed below the Height
Anchor point the template will work properly.

16. <R> and select Finish.

17. Select File > Save. (This is an intermediate save to prevent loss of information.)
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The Z-Slope 12 6 to 1 component will be set to a child of the Height Check so that its display
can be turned on and off based on the fill height.

18. Toggle on Display All Components.

Bes Create Template
File Edit Add Tools

Template Librany Currert Template Cesplay
=9 C\Projects' 1245 Design\inFy » |  Name Parerd_Componert_Example @ Components Constraints
"EZ Powt Mame List
== Demcnption: o lay Point N
] 1- Templates 2o et it Hﬁ
= 2 - Sections - Pavemnent ol Dipla', A C:rrlpmen‘s
o 12345 Sections

19. <D> <D> on the Z-Slope_12_6_to_1 component.

eight Anchor
opP

Fill Height

<D><D> on
this component

20. In the Component Properties dialog box, set the Parent Component to Height Check.
The Display Rule sets the criteria for the component to be displayed.

21. <D> Edit to display the Component Display Conditional Expression dialog box.

._h" Component Properties =S
Narme: Z-Siope_12_6_to_1 #| [ Aoply
Description: | Close
Style: |D_SHOULDER-Emk | [ |Close Shape

Parent Component: Height Check - ﬂ |
Display Rules: HeightCheck

|

| < Previous |

|

Exclude from tiangulation |

22. In the Component Display Conditional Expression dialog box, <D> Add. The Display
Rule dialog box is displayed.

The Display Rule determines when the Z-Slope 12 6 to 1 component is displayed. It is set so
that when the fill height at the edge of pavement is more than 12 feet, the normal end condition
is turned off.

23. In the Display Rule dialog box , key in Height Check for the Name.
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24.
25.
26.
27.
28.
29.
30.

31.

32.
33.

Key in Fill height check for guardrail in the Description field.

Set the Type to Vertical.
Set Between to Fill Height.
Set And to EOP.

Set the expression to >.

Key in -12 in the value field.
<D> OK.
ﬁ Display Rule ==

Name: HeightCheck
Description: height check for guardrail Cancel
Type: ["u’ertical v] Help
Between: [Fi" Height v]ﬂ
(08 -] 4]

Back in the Component Display Conditional Expression dialog box, highlight the Height

Check entry in the Template Display Rules area.
<D> the Selected Rule button.

<D> OK.

bt Compenent Display Conditional Expression
Conditional Expression for Z-Siope_12_6_io_1 Componant
Hasghtheck

g
0

¥

Hame Type Expression Test Value Resul
Biochilhe:  Vadical EOP - Fd Hoight e 12.00 Tue |
. Edlt Dt
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34. In the Component Properties dialog box, <D> Apply.

._"' Component Properties &3
Name: Z-Slope_12_6 to_1 ﬂ Apply
Description: | i |
Style: | D_SHOULDER-Emt v| ["]Close Shape | <Previous |
Parent Component: | Height Check | ﬂ n |

et =
Display Rules: HeightCheck | Edit...
Hel
Exclude from tiangulation | = |
35. <D> Close.

As defined in the Z12_6 to 1 Section, the 3 to 1 fill slope will never be used. This is because
the guardrail component is activated before the 4 to 1 option reaches its maximum distance. By
changing the value on the horizontal constraint to 32 on the 4 to 1 slope, it will reach its
maximum length before the guardrail end condition is used.

36. <D> <D> on the Toe-of-Filll point.
37. Change the Value of the Horizontal Constraint to 32.
38. <D> Apply.

39. <D> Close. The template looks like the illustration below.

Hisight Anchor
g

T oo ol Ot
Top-ol- Gyt

op-ol- Cut

Toe-ol-Filll

40. <D> Test.
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41

42

. <D> Draw. Notice that once the ground line drops 12 feet below the EOP, the Z-
Slope_12_6_to_1 component disappears.

. <D> Close to return to the Create Template dialog box.

Now we will add the Normal Paved_Installation-6ft-Shoulder component to the template. This
component uses the Height Check display rule along with the NOT operator to display the
guardrail components only when the standard end condition is not used.

43
44
45
46
47

48.
49.
50.

51.
52.

53.
54.
55.
56.

. Expand the 4 — Components > Barriers & Misc Components > Guardrail Widening folder.
. <D> on Normal_Paved_Installation-éft-Shoulder in the library tree view.

. <D> and Hold on the component’s origin (the upper left point) in the Preview window.
. Drag and Drop the section on the EOP point in the template view.

. <D> <D> on the HMA_GRAIL-Widening_Normal_éft-Shoulder component.

<D><D>-on
this component

<D> the Edit button for the Display Rules.
In the Component Display Conditional Expression dialog box, <D> the NOT button.

Highlight Height Check in the Template Display Rules arca, then <D> the Selected
Rule button.

<D> OK.
In the Component Properties dialog box, <D> Apply and Close.

Because the display rules don’t work well with end conditions, this component is used to
locate the toe of the fill slope from the end of the guardrail section.

Zoom in around the guardrail widening component placed above.
<R> in the Template View and select Add New Component > End Condition.
Key in Fill_2 to 1 for the Name.

Select Default for the Style.
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57. <D> on the Breakpoint point.

<D> on Breakpoint

58. In the Dynamic Settings dialog box, Key in Toe-of-Fill_3 for the Point Name.

59. Toggle on Check for Interception, Place Point at Interception, End Condition is

Infinite, and Do Not Construct.

60. Set the key in mode to hs=

61. Key in 2,-.5 and press Enter.

Dynamic Settings

X 5.90 Stsp: 010

i

| Check for Interception

0.70 Step: 010

| Place Poirt at Interception
| End Condition is Infinite

| Do Mot Construct
Poirt Mame:

Poirt Style: | p_Toe-of-Fil

oe-of-Fill_Check -

Apply Afices
hs= - W2-5

| Set Chymamic Origin |

62. <R> and select Finish.

The final component actually constructs the fill slope in the template. It will be made a child of
the guardrail widening component so that it displays only when the guardrail widening

component is displayed.

63. <R> in the Template View and select Add New Component > Constrained

64. Key in Fill_2 to 1 for the Name.

65. Set the Style to D_Toe-of-Fill.
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66. <D> on the Breakpoint point.

67. <D> on the 7Toe-of-Fill _3 point.

68. <R> and select Finish.

69. <D> <D> on the Fill_2_to_1 component.

70. Set the Parent Component to HMA_GRAIL-Widening_Normal_éft-Shoulder.
71. <D> Apply.

72. <D> Close.

73. <D> Test.

74. <D> Draw. Notice that when the Z-Slope_12_6é_to_1 component disappears the
guardrail component and its children are shown.

Chapter Summary:
e All four exercises used the drag and drop method to add components to a section.

e InLab 8.2 -Build an End Condition Section, the special properties of end condition
components were illustrated. Setting the end condition priority determines the processing
order of end condition components.

e Lab 8.3 -Using Parent Components and Lab 8.4 -Using Display Rules built sections from
new and existing components. A variety of methods can be used to put data into a template.

e Lab 8.3 -Using Parent Components and Lab 8.4 -Using Display Rules used the parent/
child relationship between components to display the proper solution. This groups
components so that if the parent is displayed then the children are also displayed.

e In Lab 8.4 -Using Display Rules display rules were created to turn on and off components
that are not part of the solution. Display Rules set criteria used to determine if a component
will be displayed.
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This lab demonstrates how to modify existing templates by changing point constraints, deleting existing
components and adding new ones.

Chapter Objectives:
e Modify pavement lift thickness.
e Add a sub-base component to the template.
e Add an additional lane to one side of a template.
e Add a median barrier to a divided highway template.
Before beginning this lab, verify that the following files are loaded:
e (C:\Projects\12345\Design\Drawings\Reference Files\12345DES Model.dgn

e (C:\Workspace\Workspace-CDOT _XM\Standards-Global\InRoads\
Preferences\CDOT _Civil.xin

e (C:\Projects\12345\Design\InRoads\12345 existing ground.dtm
e (C:\Projects\12345\Design\InRoads\12345DES Geometry.alg
e (C:\Projects\12345\Design\InRoads\Combined Surfaces.ird

e (C:\Projects\12345\Design\InRoads\DES12345 Templates.itl (This file was modified in
Lab 1)

Lab 9.1 - Modify pavement lift thickness

This exercise demonstrates how to modify point constraints in order to change the lift thickness on an existing
template. The HMA Crowned B10 template from the template library will be modified so that the bottom lift
of asphalt will be 4 inches thick.

1. Open the Create Template dialog box.
2. <D> <D> on the root folder and expand the 1— Templates folder.
3. <D> <D> on the HMA_Crowned_B10 template.

4. <D> <D> on the ABC_Centerline-Top point to display the Point Properties dialog box.

5. Key in -0.33 for the Value of the Vertical constraint.

6. <D> Apply.
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7. <D> Close.

Bs Point Properties

(55
Hame: ABC_Centerine-Top - J
Featurs Name Ovemde

Surface Feabure Ste: | caniedine

< Previous
Altemate Surface:
Hend >
Help
Member of:
ABC
HMA_Lift3
Constraints
Consirairt 1 Consiraird 2
Type Horzordal - | Westical -

Parert 1. |4MA_L#3 Centedin = J |HMA_L#t3 Centedin "'ﬂ

Value 0.00 033
Labed: - -
Style Constraint

Repeat steps 4 through 7 for the following points:

RT ABC Laneline-Top
RT ABC_ Hinge-Top
LT _ABC_Laneline-Top
LT _ABC Hinge-Top

* & & o

) \ — " - . ’/"

4

Note: The two outside points (HMA_Lift3 EOP-Bottom and ABC_EOP-Top) do not
need to be modified. This is because they are built with Vector/Offset constraints
which keeps them in line with the other points on that row.
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Lab 9.2 - Add a sub-base component to the template

This exercise show how to add and modify a component to an existing template in order to add a sub-base
component to the bottom of the HMA_ Crowned B10 template used above. The sub-base will be added as a
new component instead of using one from the libraryin order to minimize the amount of editing.

1. <D> <D> on the HMA_Crowned_B10 template (if it is not already displayed).

2. <R> in the template view and select New Component > Constrained from the menu.

Simple
Ternplate Documentation Link...
Check Point Connectivity... Unconstrained
Delete Components Mull Point
Change Ternplate Origin End Cendition

Delete Constraints from All Points

Set Dynamic Crigin Ctrl-D k

3. Keyin SubBase 2 ftin the Name field.

4. Set the Style to D_SUBBASE.

+=ALoH-10u B4

Cument Component

Mame: § SubBase_Zt Style: D_SUBBASE s

5. Starting at the left, <D> on the points across the bottom of the ABC component.

6. After placing the first point, <R> and verfiy that Closed Shape is checked on.

<D> on Each point

The next steps build the bottom of the subbase. The points are placed in the approximate
location. There final position is set by editing the point constraints.

7. Place a point approximately below each of the points just entered, working back from right
to left.

8. <R> in the template view and select Finish from the menu.
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10.

I1.

12.
13.
14.
15.

<D> <D> on the lower left corner of the new sub-base component.

In the Point Properties dialog box, change the Name to L7 _SubBase EOP-Bottom.

Note: The name is the same as the point above it, except that the word Top is replaced

with the word Bottom.

Set the Parent 1 for both constraints to the point directly above (in this case

LT_SubBase_EOP-Top).
Key in O for the Horizontal constraint value.

Key in -2 for the Vertical constraint value.

<D> Apply.
<D> Close.
H Point Properties
Name: ILT SubiBasa_EOP-Bett -lﬂ
Feature Hame Ovemide: :
Surface Faatums
e |D_SUBBASE —
Atemate Surface: ;
Med >
Help
Mesribeas of
ILT_SubBase
Corstraints
Constraint 1 Constraint 2
Tywe Harizorial - Vrtical -

Farert 1 ILr_m:am_B:P-' -I+ ILT_SLbB-mjﬂF‘-' vI+|

|c|.|:r:- ] |-2 0 l

F- N - L4

Shyle Comsbrairt

16. Repeat steps 8 through 14 for the remaining points across the bottom of the sub-base

component.
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The finished template is illustrated below:

Lab 9.3 - Add an Additional Lane to One Side of a Template

This exercise demonstrates how to add new components to an existing template in order to add an addition
travel lane. Using the template HMA Urban 4Lane from the template library, the right curb, ABC, and End
Conditions will be deleted and a new lane with curb and gutter will be added.

1. <D> <D> on the HMA_Urban_4Lane template.

2. Toggle on Display All Components.

Display
@ Components Constraints

| Display Point Mames

| Display All Components

Affixes are used so that point names added to the template are updated to reflect their location
with respect to the control line.

3. Select Tools > Options from the Create Template menu bar.

4. Toggle on Apply Affixes.
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5. <D> OK.

b‘! Template Options

Naming Options
Components
Seed Mame:

@) From Style

Specify;

Puaints
Seed Mame:
| Apply Affies
Left LT_

Faght RT_

Step Options
x 0.10 T 010

Prefix Suffiec

Cancal
[ Preferences...

Heilp

Sope:  (.00%

The existing curb and gutter on the right side of the template and its ABC component must be
removed from the template to make room for the new lane.

6. <R> in the template view and select Delete Components from the menu.

Add Mew Component 2
Ternplate Documentation Link...

Check Point Connectivity...

Delete Components

Change Temnplate Origin
Delete Constraints from All Points

Set Dynarnic Crigin Ctrl-D
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7. <D>and hold, then draw a line through the curb, sub-base, and end conditions components
on the right side of the template as shown below. Release the mouse button to complete the
delete.

The exposed points still have names used by the curb and gutter component. These must be
changed to reflect the new role of the point.

8. Rename the points at the right end of the template as follows:

o RT HMA Liftl Laneline-Topl
o RT HMA Lift2 Laneline-Topl
o RT HMA Lift3 Laneline-Topl
o RT ABC Laneline-Topl
The template library contains a three lift asphalt driving lane section with curb and gutter

attached. Use this section to complete the backbone of the template.

9. Expand the 2 - Sections - Pavement > Curb & Gutter Sections folder in the template library
explorer.

10. <D> on the C/G_Type2-IIB section.

11. <D> and Hold on the section’s origin in the Preview window.
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12. Drag and Drop the section onto the RT_HMA_Lift1_Laneline-Top1 point.

SubBase Lansline-Top

The new section that was added accomodates a design decision on when to generate a gutter
with a normal slope and when to generate the gutter with a slope to match the driving lanes.
This section has two curb components. Therefore, two end condition sections are required, one

attached to each curb. These next steps show how to modify the criteria for the design
decision.

13. Zoom in on the right curb components, there are two (one is shown with dotted lines).

14. <D> <D> on the RT_Curb_Gutter-top point.

15. Change the Slope constraint Value to 5.00%6. This is done so that hidden (dotted) curb
component is displayed. It will also allow the points to merge as desired in the following

steps.
Constraints
Constraint 1 Constraint 2
Type: | Horzontal - | | Slope - |

Parent 1: [ RT_HMA_Lft1_Lan v | 4| [RT_HMA L1 Lan = | 4]

Label: Curb_Guttertop-Hori Curb_Guttertop-Slop »

16. <D> Apply.
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17. <D> Close.

RT H&A Tl L.ﬁ|1£4|hE-T::|FI1

BT _HMATTR? Laneline-Topt
RT_HMA TR L ne-Topt
RI_ABC Canelima- i

T SubBdte La |-|r:~I r: -Top1

RETC Griri-Satk- Top1
[

RT_Gurir Bt
RT. HMA_Lifi2

OF-To
RE_H - BRI B Bonde

RT. ABC .Hinge-Top

RT Base EOP:-Top!
RI-SubBase. Hing

18. Expand the 3 — Sections End Conditions > Curb & Gutter Sections folder in the template

library explorer.

19. <D> on the Bench_4_6_to_1 section to display it in the Preview window.

20. <D> and Hold on the section’s origin in the Preview window.

21. Drag and Drop the section on to the RT_Curb_Back-Top1 point.

R QT.'E:IWE-H b=Foprt

BT Gurb-Flow

BT _CurtrGiter-top

RT HMA LiftZ EQOP.Top
BT HMA Lifi3

Bl Gurbr Gt

RT_ABC _Hinge-Top

_BI_SubBase P'l"-._p'-Tlu.-

22. <D> <D> on the RT_Benching component that was just placed.

23. Set the Parent Component to RT_C/G_Type2-IIB1.

24. <D> Apply.

Colorado Department of Transportation

Page 217



LAB 9 - Modifying Templates Labs for InRoads XM

25.

26.
27.

28.
29.
30.
31.

32.
33.
34.
35.

<D> Close.

Diegiongtan

Style D_SHOULDER Emk

Dhsplery Fudes

Exciuds fom nangulation

<D> <D> on the RT_Curb_Gutter-top point.

Change the Slope constraint Value to -2.00%6. This is done so that the hidden (dotted)
curb component is displayed. It will also allow the points to merge as desired in the
following steps.

<D> Apply.
<D> Close.
<D> and Hold on the Bench_4_é_to_1 section’s origin in the Preview window.

Drag and Drop the section on to the RT Curb_Back-Top point.

<D> <D> on the RT_Benching1 component that was just placed.

Set the Parent Component to RT_C/G_Type2-1IB.
<D> Apply.

<D> Close.
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Note: Applying the Parent Component settings to the Benching components will make
the proper end condition display based on the pavement cross slope.

Finally, the missing ABC component is added under the new driving lane.

36. Expand the 4 - Components > Aggtegate Bases > Driving Lanes folder in the template
library explorer.

37. <D> on the ABC_Lane component to display it in the Preview window.
38. <D> and Hold on the section’s origin in the Preview window.

39. Drag and Drop the section on to the RT_ABC _Laneline-Top point.

ET HMA Life

RT _SubBase Lardine- Top?

40. <R> on the vertical line between RT_ABC_Laneline-Top and RT_SubBase_Laneline-Top
and select Merge Components from the menu.

RT_HMA_Lifi1_Laneline-Top
RT_HMA_LiftZ2_Laneline-Top

RT HMA_Lift3 Laneline-Top
RT ABC Laneline-Top

Add Mew Compaonent
Template Documentation Link...
Check Point Connectivity...
Delete Components

Change Template Origin

Delete Constraints from All Points

Edit Component...

Insert point

Merge Components
Unmerge Component Points

Set Component Display Rules

Delete Component

Set ynamic Origin
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The finished template is illustrated below:

Lab 9.4 - Add a Median Barrier to a Divided Highway Template

In order to add a median barrier to the CONC_Divided TypeA 4Lane template, the slope components will be
deleted, the ABC components will be modified, a Guardrail Type 7-CE component will be added, and the
pavements will be tied to the barrier.

To start the process, the points that define the median ditch are deleted, removing the ditch from the template.
1. <D> <D> on the CONC_Divided_TypeA_4Lane template.
2. <R> on the RT_Median_POSS point and select Delete Point.

Aidd Mew Component
Template Documerntation Lin..
Check Point Comnectivity...

Delete Components

Change Template Grigin

Delete Constraings froem All Points

Edit Poant

Add Constraink

Delete Both Comstrainks
Drelete Slope Constraint

Delete Horizontal Comstraint

Delete Point

Delete From Components (Make Mull)

Set Dymarnic Onigan

3. Inthe Delete Point dialog box, <D> All.

4. <D> OK. This deletes the point from RT_SubBase_Shoulder and deletes the Z-
Slope_12 6_to_12 and RT_Median components.

5. <R> on the RT_Inside_SubBase_EOP-Top2 point and select Delete Point.
6. Using the same method as the steps above, delete the following points:

¢ LT Median POSS
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¢ LT SubBase EOP-Top

¢ Median_Flowline

Delete these points

Place a Type-7 barrier in the template. In this case, the center bottom of the barrier is placed on
the template origin.

7. Toggle off Apply Affixes (either on the Dynamic Settings dialog or from Tools >
Options).

8. Expand the 4 — Components > Barriers & Misc Components > Guardrail Type 7 folder in
the template library explorer.

9. <D> on the Guardrail_Type 7-CE component to highlight it; do not make it active.

10. In the Preview window, <D> and Hold on the component’s Insertion Point (The green +
sign in the middle of the barrier).

11. Drag and Drop the component to the template’s origin.

Now the pavement edges need to be attached to the barrier. This is done by modifying the
constraints for the those points.

12. <D> <D> on the point RT_Inside_Conc_EOP-Top.
13. Set the Parent 1 for both constraints to RT_Connect.
14. Key in O for the Value of both constraints.

15. <D> Apply.
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16. <D> Close.

hh" Point Properties

MName: RT_lnsde_Cane_FOP- ﬂ m
Feature Hame Ovemide: _
Cloas

Surface Feature She: (o Eop =

Atamate Surface:
. Mesd 5

Mesrribear of
RT_COMNC_Pvmit_Lane-Layer

Corstrainks
Constrairt 1 Constraint 2
Type Horizonial = Sope Z
Parert 1 IRT_W - I+ RT_Connect -+
Vaue: 0,00 | oo
Lishend: AT lnside_EOP-Har = RT_lneide_EOP-Slag =
Style: Comsbraird

17. Repeat steps 12 through 15 for point LT_Inside_Conc_EOP-Top using LT_Connect as
the Parent 1 point.

18. Zoom in to the area under the barrier.

The next series of steps places a concrete component under the barrier. This component is
placed independent of other points in the template. It is then constrained so that it will
move with the barrier.

Page 222 Colorado Department of Transportation



Labs for InRoads XM LAB 9 - Modifying Templates

19. <R> and select Add New Component > Unconstrained.
20. Key in CONC_Under_ Barrier for the component Name.
21. Select D_CONC_Pvmt for the Style.

+=LoH-10u 5

Cument Component
Name: CONC_Under_Bamier Style: | D_CONC_Pumt v

22. In the Dynamic Settings dialog box, key in R7_ CONC_Under_Barrier-Top for the
Point Name.

23. <D> under the right edge of the barrier but not on any existing point or component.

24. In the Dynamic Settings dialog box, key in R7_ ABC_Under_Barrier-Top for the
Point Name.

25. <D> below the RT_ CONC _Under_Barrier-Top point that was just placed.

26. In the Dynamic Settings dialog box, key in L7 ABC_Under_Barrier-Top for the
Point Name.

27. <D> to the left of the point that was just placed.

28. In the Dynamic Settings dialog box, key in L7_ CONC_Under_Barrier-Top for the
Point Name.

29. <D> above the point that was just placed.

30. <R> and select Finish.

31. <D> <D> on the RT_ CONC_Under_Barrier-Top point.
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32.
33.
34.
35.
36.
37.
38.

39.
40.
41.
42.
43.
44,
45.
46.

Set the Constraint 1 Type to Horizontal.

Set the Constraint 2 Type to Vertical.

Set the Constraint 1 Parent 1 to RT_Barrier-Bottom.

Set the Constraint 2 Parent 1 to RT_Barrier-Bottom.

Key in O for the Value of both constraints.

<D> Apply.
<D> Close.
!" Point Properties
Nama: RT_COMC_Under_Bam ﬂ
Feature Name Orvemide:
Suriace Featus Syle: D _CONC_Pmt M < Previgus
Atamate Suface: .
Med
Help
Mesrrber of
COMC_Under_Eamer
COMC_Under_Earmer]
Corstraints
_ Constrairt 1 _ Constraint 2
Type Honzontal - Vertical -
Pareri 1: BRT Connect = 4| JRT_BamerSottom v|+|
e [ ] = ]
Labad: - -
Stye Constrairt
<D> <D> on the LT_ CONC_Under_Barrier-Top point.

Set the Constraint 1 Type to Horizontal.

Set the Constraint 2 Type to Vertical.

Set the Constraint 1 Parent 1 to LT _Barrier-Bottom.

Set the Constraint 2 Parent 1 to LT_Barrier-Bottom.

Key in O for the Value of both constraints.
<D> Apply.

<D> Close.
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47. <D> <D> on the RT_ ABC_Under_Barrier-Top point.

48. Set the Constraint 1 Type to Horizontal.

49. Set the Constraint 2 Type to Vertical.

50. Set the Parent1 to RT_ CONC_Under_Barrier-Top for both constraints.
51. Key in O for the Value of the Horizontal constraint.

52. Key in - 0. 75 for the Value of the Vertical constraint.

53. <D> Apply.

54. <D> Close.

55. <D> <D> on the LT_ ABC_Under_Barrier-Top point.

56. Set the Constraint 1 Type to Horizontal.

57. Set the Constraint 2 Type to Vertical.

58. Set the Parent 1 to LT_ CONC_Under_Barrier-Top for both constraints.
59. Key in O for the Value of the Horizontal constraint.

60. Key in -0. 75 for the Value of the Vertical constraint.

61. <D> Apply.

62. <D> Close.

Add Mew Component
Template Documentation Link...
Check Paint Cannectivity...
Delete Components

Change Template Origin

Delete Constraints from All Points

IMave Paoint II

Edit Point...

Add Constraint 3

IMerge Paints

Delete Point

Delete From Compaonents {(Make Mull)

Set Dynamic Origin Ctrl-D

63. <R> on the RT_Connect point and select Move Point.
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64. <D> on RT_V_Control in the box that pops up listing all available points at this location.

Point Selection Point Selection

[ RT_%_Corlial L\sJ [ AT_Inside Conc EOP-Top |
[ RT_Connect |

[ RT_COMC_Under_Bamier-Top |

[ RT_Barrier-Battam |

Note: Ifmore than four points are available, <ESC> on your keyboard pages down in the
list.

65. Move the pointer up and down and notice how the components behave.

66. <R> to end the Move command

Note: This barrier has both a variable height and a variable width. If the height is 34” or
less, the base is 23” wide. As the height increases above 34” the base varies from
23” to a maximum of 26.75”. The maximum height is 40”.

Important! Since the barrier width is variable, the adjacent shoulder, lanes, etc. are
‘pushed out’ as the barrier widens. A decision must be made if this is
acceptable, or if you want another solution, such as varying the width of
the shoulder to accomodate the widened barrier. If so, change the Parent of
the Horizontal Constraint on the inside shoulder point to the V_Control
point. Since it does not widen with the barrier, the shoulder will be
variable width. The maximum variation is 3.75”.

An ABC component can be added under the barrier in a similar manner to the concrete
component described above.

67. <R> and select Add New Component > Unconstrained.

68. Key in ABC_Under_ Barrier for the component Name.
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69.

70.

71.

72.

73.
74.
75.
76.
77.
78.
79.
80.

Select D_ABC_Class 6 for the Style.

: Under_Barrier-Top1 —-"“"+ +_""“‘-- RT_ABC_Under_Barrier-Top1

+ +
le_Under Barrier-Top — M"‘“-F.!T_E—] ubGrade Under Barrier-Top

In the Dynamic Settings dialog box, key in R7T_ ABC_Under_Barrier-Top1 for the
Point Name.

<D> under the right edge of the component just added but not on any existing point or
component.

Continue adding the other three points (as was done with the concrete component) Naming
them:

¢ RT_SubGrade_Under_Barrier-Top
¢ LT_SubGrade_Under_Barrier-Top
¢ LT_ABC_Under_Barrier-Top1

<R> and select Finish.

<D> <D> on RT_ SubGrade_Under_Barrier-Top.

Set the Parent 1 to R7_ ABC_Under_Barrier-Top1 on both constraints.
Key in Ofor the Value of the Horizontal constraint.

Key in -1.00 for the Value of the Vertical constraint.

<D> Apply.

<D> Close.

Repeat steps 71 through 76 for LT_ SubGrade_Under_Barrier-Top, using LT_
ABC_Under_Barrier-Top1 as the Parent 1 point.
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81. <R>onthe R7_ABC Under_Barrier-Topl point and select Add Constraint > Full
Constraint.

Add Mew Component

Template Documentation Link...

Check Paint Cannectivity...

Delete Components

Change Template Origin

Delete Constraints from All Points

IMave Paint

Edit Point...

Add Constraint ¥ Full Constraint I

. Harizontal
Delete Point
Wertical
Delete From Compaonents {(Make Mull) ’
Slope

Set Dynamic Origin Vector Offset

Angle Distance
Harizontal Maximum
Harizontal Minimum
Wertical Maximum

Wertical Minimum

82. <D> on the RT_ ABC_Under_Barrier-Top.

83. <D> on RT_ ABC_Under_Barrier-Top on the Point Selection dialog box.

Point Selection

84. In the Add Full Constraint dialog box, key in O for both offsets.
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85. <D> OK.
B A\dd Full Constraint =
Horizortal Offset:
__ [T | Cancel |
ooo [ Heb |

86. Repeat steps 79 through 82 for the point LT_ ABC_Under_Barrier-Top1, selecting point
LT_ ABC_Under_Barrier-Top in the Point Selection dialog box.

The template is now completed.
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Chapter Summary:

In some cases, only minor alterations can change a standard template into a project specific
one. In Lab 9.1 -Modify pavement lift thickness point constraints were changed to modify
the thickness of a pavement lift.

Other minor modifications include the addition of components. In Lab 9.2 -Add a sub-base
component to the template a new component was created to add a sub-base component to
the template.

There are some case when major modifications can be made to an existing template. In
Lab 9.3 -Add an Additional Lane to One Side of a Template components were deleted from
an existing template and new components were added from the template library to add an
additional lane to one side of a template.

Editing a template does not always require deleting and/or adding whole components.
Sometimes the desired reaults can be achieved working with the points on components. In
Lab 9.4 -Add a Median Barrier to a Divided Highway Template components and specific
component points were deleted, new components from the library and ones built from
scratch were added and point constraints were modified to add a median barrier to a
divided highway template.
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LAB 10 - Corridors and Template Drops

This lab demonstrates the initial procedures used when starting Roadway Designer. The exercises below
define the path and cross section for the design model and determine what information is displayed in the
Roadway Designer views.

Chapter Objectives:
e Create a corridor using a horizontal and vertical alignment
e Develop initial template drops
e Generate additional template drop details
Before beginning this lab, verify that the following files are loaded:
e (C:\Projects\12345\Design\Drawings\Reference Files\12345DES Model.dgn

e (C:\Workspace\Workspace-CDOT_XM\Standards-Global\InRoads\
Preferences\CDOT _Civil.xin

e C:\Projects\12345\Design\InRoads\12345 existing ground.dtm
e C:\Projects\12345\Design\InRoads\12345DES_Geometry.alg
e C:\Projects\12345\Design\InRoads\DES 12345 Templates.itl

Lab 10.1 - Create a Corridor

The first step in creating a design model is to create a corridor. The corridor defines where the model is located,
both horizontally and vertically. The corridor in this example runs the total length of the alignment so no
station limits are needed.

1. Select the Geometry tab in the InRoads Explorer.

2. <R> Geometry Projects, select Open, and select the 12345DES_Geometry.alg file
from the \12345\Design\InRoads directory.

-

M Bentley InRoads XM Edition
<Unnamed: - = r@
Fle 5Suface Geometry Drainage Evaluation |
o o | | 1) bl 5 |
Geoms

== Def

Active...

Close All
Empty All
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Verify that SH 86 is the active horizontal alignment and SH 86 V is the active vertical
alignment.

Select Modeler > Roadway Designer from the InRoads menu bar.

Select Corridor > Corridor Management from the Roadway Designer menu bar or

<D> the corridor management button ﬂ

Ternplate Drops...

Point Controls...

End Condition Exceptions...
Display References...

Secondary Alignments...

Key Stations...

Create Surface...

In the Manage Corridors dialog box, key in Z2345DES in the Name field.
<D> Add.

<D> Close.

E",‘ Manage Comdors

Hame-l 122450ES I Limits

[] Station
Type: |Alig1rnerl - |
Horizontal Alignment: |5H8'E '|ﬂ 203+80.28
Vertical Alignment: [SH 86 ,]
Pl Reunding Tangert: 00 260+43.16
Comdors:
Mame Type Source Name Start Station Stop Station
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Note: By default, the Type is set to Alignment and the Horizontal Alignment and Vertical
Alignment are set to the active alignments, though any alignment can be selected.
Notice that data is now displayed in the Roadway Designer views.

Lab 10.2 - Devlop Initial Template Drops

Design model cross sections are developed by applying templates along a corridor. A template drop needs to
be defined at any location where the cross section of the corridor changes. Template drops are assigned to the
corridor through the Template Drops dialog box. This exercise uses a single template drop that runse the entire
length of the corridor. The starting station for the template drop defaults to the beginning of the alignment.
Therefore, all that needs to be done is to select the desired template and set the interval.

1. Select Corridor > Template Drops from the Roadway Designer menu bar or <D> the

l2+x)
template drops button =5

.-

h Roadway Designer - Mew File

' Superelevation Tools

Corndor Management...

Ternplate Drops...

Point Controls...

End Cendition Exceptions...

Display References...

Secondary Alignments...
Key Stations...

Create Surface...

2. In the Template Drops dialog box, key in 25 for the Interval.

3. Expand the 1- Templates folder in the Library Templates area. of the Template Drops
dialog box.

4. <D> onthe HMA_Crowned_B10 template.
5. <D> Add.
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6. <D> Close.

h!’emphu Dveps = |[& @
Conr 12348085 - ]

Station:  203.30 28 '+| [ Cose |
interval: 12500 1+

Library Templates

gl eaign' InAoads\DES 12345 _Lab4 &

¥

y ) e

i HMA_Crowned_B10
i HMA_Ful_Depth_Widaning_2Lans
=t HMA_Urban_4Lane

(29 2 - Sections - Pavement

e i LT T [T o [ S e,

Current Template Drops

Staticn rerval Terplate Revised In Libwrary
3-803 BN HMA_Crowned_B10 Im ChPrajects’ 12345
‘ (L] L]

This is a good spot to save the roadway designer (IRD) file.

7. Select File > Save from the Roadway Designer menu bar.

Roadway Designer - New File
Corridor  Superelevation Tools
New

Open... Ctrl+O
Save Ctrl+S

Save As
Import RWL...

Close

8. Verify that the file is being saved to the directory C:\Projects\12345\Design\InRoads\.
9. Inthe File name field, key in Z2345DES.ird.
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LAB 10 - Corridors and Template Drops

10. <D> Save then <D> Cancel.

Bt Save As
Savein: I InRoads vl (€] s B
= MName Date medified Type - Size
e Lab - Interchange Data  8/24/2009 4:13PM  File Folder
Hecentlaces Lab - Intersections Data ~ 8/24/20004:13PM  File Folder
! |2 Combined Surfaces.ird  8/3/2009 7:17 AM IRD File 13.
Desktop
in
Chris Ferree
Computer
~ 4 L 3
[ W
- File name: | 12345DES ird| - I Save
MNetwork
Save as type: Roadway Design (".ird) >
Help

The template data is displayed in the cross section view of the Roadway Design. Notice, in
the template view of the Roadway Designer, that the end conditions have already been

solved.

There are two options for scrolling through the design, 1) using the station arrows below

the template view and 2) using the station |

11.
type in the station to review..

ine in the plan view.

To navigate to a specific station <D> on the station arrows to scroll through the stations or

=Ko H-I0 . 3 =0 ¢ !

Comcke 1EA50ES N ZI o3+50.28 Rkil Dusplay Supersievation

Active Suface: | Dafael - | IAbErea 25_30 L rw—
Template

HMA&,_Crowred_E10
- - Process \isbie Rangs
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12. To get a quick overview of how the template is working throught the cooridor, <D> and
Hold on the yellow station line. Move the pointer back and forth to scroll through the
design.

_h" Roadway Designer - CAProjects\12345  A\DesigniInRoad:\123450E S rd

File Cormidor Superelevation Toals

B 2t 2 . &

+ =0

The model is now ready to be evaluated.

Lab 10.3 - Generate Additional Details for Template Drops

Between the regular station intervals defined by a template drop, design data is generated using straing line
interpolation. In order to generate precise data at “stations of interest” other than a regular station (i.e. stations
for drainage structures), those stations need to be identified as an Event Points and then processed using the
Roadway Designer. Other standard “stations of interest” that are usually not at regulare station intervals are
Cardinal Points.

The Roadway Designer Options dialog box determines which of the “stations of interest” get processed and
what information is added to the template view window. The data generated by the Roadway Designer options
provides the designer additional real time information that is useful in the evaluation and analysis of the
proposed design.

This exercise will demonstrate several of the options including:
e Processing cardinal and event points
e Displaying cut and fill information
e and Generating a report of component and point information.

The first series of steps tell the Roadway Designer to process the horizontal cardinal and event points.
1. From the Roadway Designer menu bar, select Tools > Options.

2. In the Roadway Designer Options dialog box, toggle on Horizontal Cardinal Points
and Horizontal Event Points.
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3. <D> OK.
H Roadway Designer Options 3 |
s
Vestical Cardinal Points E
I_ur' Horizontal Event Poirts I | Prefecences... |
" Vesical Event Pt
Exdemal Control Poirts
Drepley Superelevation Display
+| Reference Graphics ] Key Station Lines
] Transkion Graphics Station Resull Reporting Options
Triangulated Suface +| End Condition Failures
Cut and Fil Graphics | Display Rule Values
Cut and Fil Values /] Peint Control Usage
Net Volume _ | Companent Infeemation
| Ml Poirts | Point Information
Curve Set 1D
| Cardinal Poirts
| Cross Section Tracking | Process Aliases Automaticaly

4. Scroll through the stations and notice that some stations do not fall on even intervals.
These are the cardinal and event points.

L = |
204+49.33 BBk
25.00

HMA_Crowned_B10

The following series of steps adds volume information to the template view of the Roadway
Designer.

5. Open the Roadway Designer Options dialog box again.

6. Toggle on Cut and Fill Graphics, Cut and Fill Values, and Net Volume.
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7. <D> OK.

| Sampiﬁ._lﬂ B‘f}‘é ?4'%:]””1 ,%3?35

8. Scroll through the stations and notice that Cut and Fill areas are shown graphically and
areas and volumes are shown in text format at the bottom of the template view.

The final series of steps illustrates what is included in the default processing report and shows
what information can be added to the report.

9. <D> the Process All button.

=k '
Station: K .il I04+45 33 Llﬂ | Display Supsrelevation
Template: HMA_Crowned_B10

| Process Visble Range

10. This displays the Results dialog box. Some of the information displayed includes:

¢ Stations where end conditions failed to intercept their target
¢ Results of display rule calculations, and

¢ Which point controls were used for each station processed.
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This information should be used to determine problems areas of the model and what
modifications should be made to the template or corridor controls.

Bt Results =5 EoE
s | [ Gese.
Roadvay Designer Results l‘—'—'J
Statiom: 203480 28 LuSeve/e.
Point Control Usage rw
Point Hode Type Controlled by !-__E"'_
| P
Statiem: 203487 30 —
| Helo
Point Control Usage
Point Hode Type Control led by
“ m [

11. <D> Close on the Result dialog box.
12. Open the Roadway Designer Options dialog box again.
13. Toggle on Component Information and Point Information.

14. <D> OK.

[Pt Roadway Designer Options
| Horizortal Cardinal Poirds
| Vertical Cardinal Points
] Horizontal Event Points

allll

| Varical Event Peints
.| Extenal Corrol Points

[¥f] Cut and Fill Graphics
] Cut and Fll Values

o] Net Viohume

| Mull Points

| Curve Set ID

] Cardinal Points

|| Cross Section Tracking

Cesplay Superelevation Display

¥ Reference Graphics ] Ky Station Lines

| Transition Graphics 5 Fesuk R Ot
| Trangulated Surface | End Condtion Faiures

| Digplay Rule Values
| Pairt Cortrel Usage

| Process Aliases Automatically

15. <D> the Process All button.
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16. This report list detailed information about every component and point in the model. Like
the previous report, this information can be used to help troubleshoot problems with
templates and corridor controls.

o et [ =0 )
A Oose |
Foadvay Designer Results I—'
Station: 203480 28 gemde
Point Control Usage fepend
Point Hode T Controlled b
P2 ¥ D‘I#B:r
Components Pt
Hame Displayed
e Help
ABC Tru=
HHA_Lafel Tru=
HHA Taife2 Trues
HHA_Life3 Trus
LT_Cut_&-1 True
LT SubBase 2Et True
LT _I-Slop=_12_6_to 1 Tru=
T_Cut_5-1 Tru=
RT_Z-Slop=_12 6 _to 1 Trum A
# . ]

Note: The Results dialog box is limited to a report of up to approximately 16,000
lines. This equals about 220 template drops (about a mile at a 25’ interval)
when using the HMA Crowned B10 template.

17. <D> Close on the Result dialog box.
18. Select File > Save from the Roadway Designer menu bar.

19. In the Save As dialog box, key in Z2345DES for the file name.
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20. <D> Save.

Bt Save As
Savein InFoads - @7 i @&
= Namer
=i
Recent Places

Mo iterns match your search,

Computer

[ ™A
- File nemea: 12345DES - Save
- | save |

Saveastype: | Foadway Design (ird) - |

| Concel |
e
|0p13-mﬁ...-

21. <D> Cancel to dismiss the Save As dialog box.

22. <D> Close to dismiss the Roadway Designer window.

Chapter Summary:

e A corridor defines the horizontal and vertical location of the design. In Lab 10.1 -Create a
Corridor a corridor was created using the active horizontal and vertical alignment.

e Templates define the prism of the project. These are processed at specific intervals along
the corridor. In Lab 10.2 -Devlop Initial Template Drops Template Drops for a two lane
road template were added to the corridor.

e The options in Roadway Designer allow the user to see design evaluation information in
real time. The user can also specify that geometry points are processed with template
drops. In Lab 10.3 -Generate Additional Details for Template Drops various settings for
the Roadway Designer options were used to add specific stations for processing, display
volume information in the designer’s template view, and add more detail to the processing
report.
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LAB 11 - The Superelevation Wizard

This lab demonstrates the use of the Superelevation Wizard. The wizard is the easiest way to add
superelevation to a corridor.

Chapter Objectives:
e Use the Superelevation Wizard to enter data into the corridor.
e Edit a Superelevation Control Line.
Before beginning this lab, verify that the following files are loaded:
e (C:\Projects\12345\Design\Drawings\Reference Files\12345DES Model.dgn

e (C:\Workspace\Workspace-CDOT_XM\Standards-Global\InRoads\
Preferences\CDOT _Civil.xin

e (C:\Projects\12345\Design\InRoads\12345 existing ground.dtm
e (C:\Projects\12345\Design\InRoads\12345DES Geometry.alg
e (C:\Projects\12345\Design\InRoads\DES12345 Templates.itl

Lab 11.1 - Using the Superelevation Wizard

This lab uses the DES12345 corridor built in the previous lab. There are two main steps to
using superelevation:

¢ Select the superelevation rate table and
¢ Calculate the rate for each curve

1. Select Modeler > Roadway Designer from the InRoads menu bar.

2. From the Roadway Designer dialog box, select Superelevation > Create Super-
elevation Wizard > Table from the menu bar. The Table Wizard is displayed.

Bt Roadway Designer - C:\Projects\12345-ir\ Design\InRoads\12345DES.ird
File Corridor | Superelevation | Tools
Create Superelevation Wizard » I AASHTO...
Create Single Control Line... Fixed Length... |

Apply Shoulder Rollover Lock... I Table... I

Import Superelevation...

Import Superelevation from Alignment

Superelevation Report...

3. <D> the Browse button and select:

C:\Workspace\Workspace-CDOT_XM\ Standards-
Global\InRoads\ Superelevation Tables\ AASHTO 2004\06_55.sup.

4. <D> the Load Values From Table button. The superelevation table has been selected.
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Labs for InRoads XM

= [ = ]

5. <D> Next.
B Table Wizard
Comichor ShEg Help

Ganeral rplerration Clats

Tash: W™ iiorcapace Worksnace £ DO T .x}-'-.ﬁ.m:l.:ml'_i:bal-h:-:cai.-hﬁl |
% Funcion Tongent | 505 Interpolate Tabls Vahes
Specsy Funout Teanation Lengiha i
Hon-Linasr Curve Langth & Runalf Totd Trarsdion

Horipontal Curve Sets:

1D Start Stafion Siop Haton
1 ZN+753D 237297
I 2538013

Supersiayati.. Table Dessigr ..
Boo 06_S5mup 000
440 06_SHap 00

i e—

_. Praferances Clase

On this screen the template points that define the superelevation range and pivot points are
identified. It doesn’t matter which station is active when these points are selected.

6. On the Superelevation Section Definitions dialog box, <D> Add. This displays the Add
Superelevation Section dialog box.

7. <D> the target button for the Crown Point. Then <D> on the finish grade centerline point.

8. <D> the target button for the Left Range Point. Then <D> on the finish grade left edge of

pavement point.

9. <D> the target button for the Right Range Point. Then <D> on the finish grade right edge

of pavement point.

10. <D> OK.

et \dd Superelevation Section

Name: Section]

Crown Point
Left Range Point:
Right Range Poirt:

Station

[o]

HMA_Lit1_Centedin »

LT_HMA_L#t1_EOP =

Pivat Direction From Crown Poit |

Numiber of lanes: .u 2 4

Runoff Length Multiplication Factor: 1 gg
Limits

RT _HMA Lift1 EOF =
e ———

11. <D> Nexton the Superelevation Section Definitions dialog box. This displays the Super-
elevation Controls dialog box.
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LAB 11 - The Superelevation Wizard

This dialog box is mainly for informational purposes. It is provide so that the superelvation
control line properties can be reviewed/updated before they are applied.

12. <D> the Finish button to complete the superelevation entry.

13. <D> the Display Superelevation button on the Roadway Designer dialog box.

This adds the superelevation view window to the Roadway Desiner dialog box.

14. <D> the Process All button. If it appears, Close the Results window.

15. <D> the Fit button for the Plan View and the Superelevation Control Line views.

The illustration below shows the data generated by the Superelevation Wizard.

B Fs by Dmssgeres + D Pepprr b 1105 i e e Rt 110D E Tl

lide Comdor Soprmirabon  Tach

ez 18wl =L L

HA_Crownasd 17

rl_

il

Fram my i

P Vaika Narge

The data in the plan view is color coded to show different cross slopes. The colors that

represent the cross-slope values are:

¢ Green-Blue for slopes from 0.5% to 10% to the right with dark blue representing slopes

greater than 10% to the right

¢ Yellow-Red colors for slopes from 0.5% to 10% to the left with dark red representing

slopes greater than 10% to the left
¢ White for slopes less than 0.5%
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16. Select File > Save from the Roadway Designer menu bar.

Lab 11.2 - Edit a Superelevation Control Line

In this exercise the superelevation stations for the first curve are edited to even stations. This illustrates the
procedure for editing superelevation. There are a couple of methods for editing superelvation stations:

1.

2.

4.
5.

Edit the superelevation points from the superelvation view and
Use the Edit Curve Set Stations tool

This first example is to edit the superelevation points directly from the view window. <D>
<D> on the first superelevation point.

The Point Selection dialog box is displayed. <D> <D> on the Section1
RT_HMA_Lift1_Laneline-Top-RT_HMA_Lift1_EOP-Top - 230+32.50.

Point Selection

ection _HMA_Lit1_Laneline-Tap-LT_HMA_Li1_EOP-Top - 230
| Section1 HMA_Lift1_Centedine-Top-LT_HMA_Lift1_Laneline-Top - 230+32 |
| Section1 HMA_Lift 1_Centedine-Top-RT_HMA_Lift1_Laneline-Top - 230+32 |

The Superelevation Point Properties dialog box is displayed. Key in 230+32.00in the
Station field.

<D> Apply.

<D> Close.

The other method is to use the Edit Curve Set Stations command. The dialog box may be more
use since it uses common terminolgy used to define superlevation stations such as Full Super,
Reverse Crown, Super Runoff, and Normal Crown.
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6. <R> in the Superelevation Control Line view and select Edit Curve Set Stations from
the menu. The Superelevation Control Curve Set Station Edit dialog box displays.

Superelevation Display List...

Create Superelevation Wizard k

Create Single Control Line...

Edit Curve Set Stations...

Rename Superelevation Section...

Apply Shoulder Rellover Lock...

Import Superelevation...

Imnport Superelevation from Alignment

Delete Points

7. Set the Curve Set to 1. This can be done with a key in or by using the arrow buttons.

8. <D> the upper “+” button to display additional stations. Continue to display additional
stations until the Normal Crown at station 230+32.00 appears at the top of the list.

9. <D> the lower “+” button until the Normal Crown at station 236+15.77 is displayed.

™ Superelevation Contral Curve Set Station Edit |
Section Mame: [Section1 v]

Curve et (St Grve St bt |

ssSlope  Lemgth Grade
0.66% -

- - 0,008 51,12 0.69%:
231+34.25 2.00% 51.12 0. 71%

g

1

Reverse Crown
Full Super 232435.50 6.00% 102, 25 -0, 75%
Full Super 234+11.77 5. 00% 175.27 0, B2

FEHE HE

Reverse Crown [EHITT 200% 0200 D&%
ger Bunott Zasaed gy 0.00% 5100 0.89%
236+15.77 0.91%

10. Toggle off the Constrained toggle for Super Runoff at station 230+83.12. Superelevation
station that have a Grey background cannot be changed without turning off the
Constrained toggle.

11. Round the Station value from 230+83.12 to 230+83.00. Be sure to use the Tab key to
accept the new value.

Note: The rounding of stations is a design decision. Consult the Project Manager for
guidance with this change.

12. Repeat steps 10 and 11 as needed and round the other stations as indicated below.
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13.

* & & & oo o

Reverse Crown 231+34.00
Full Super232+37.00

Full Super234+12.00
Reverse Crown235+14.00
Super Runoff235+65. 00
Normal Crown236+16.00

<D> Apply.

14. <D> Close. This dismisses the Superelevation Control Curve Set Station Edit dialog box.

15.

16.
17.
18.

(it Superdievation Control Curve Set Station Edit

Section Name: lg,djm-|

g

Curve: Set: <|[<] |1 [2][=4]) [ Snow Curve Sat Infomation |
Type Constrained Station CrossSlope  Length Grade
Marrmal Creven 2300 -2.00% 0.66% [
Super Runoff 23048300 0.00% 5100 0.68%
Reverse Crown 231+34.00 2.00% 51.00 0. 71%
Full Super 232437.00 &.00%% 103.00 -0, 75%%:
Full Super | 23441200 6.00% 175.00 0,82%
Reverse Crown 2IF+1400  200% 102,00 0.87%
Super Runoff 23548500  -0.00% 51,00 0.89%
Marmal Crovwn 23641600 -2.00% 51.00 0,91%

B
r

dll
el

Note: If the constraints are toggled back on, the stations will revert back to those

calculated by the wizard.

<D> the Process All button. The computer will now apply the template drops and
superelevation to all the stations in the corridor.

Scroll through the first curve to see how the superelevation works.

Select File > Save from the Roadway Designer menu bar.

<D> Close.

Chapter Summary:

Lab 11.1 -Using the Superelevation Wizard demonstrated how to use the Superelevation
Wizard to define the location of the Crown and Range points using the cross section view
window. These points are used to determine how the template superelevates through a

curve.

Lab 11.2 -Edit a Superelevation Control Line showed two methods to edit a Superelevation
Control Line; 1) manually and 2) using the Edit Curve Stations... dialog box. It is
important to rember that editing superelevation stations is a design decision based on
standard design criteria from the AASHTO manual and project specific conditions.
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LAB 12 - Point Controls, Secondary
Alignments, and Parametric Constraints

This lab demonstrates the use of various controls to modify a template during processing. It will highlight
various settings in point controls, illustrate the effects of a secondary alignment, and demonstrate the use of
parametric constraints.

Chapter Objectives:
e (Create a Horizontal Point Control to add an additional lane using offsets.
e C(Create a Horizontal and Vertical Point Control to add a scab-on detour.
e (Create a Horizontal Point Control using a Secondary Alignment.
e Use Parametric Constraints to widen the road surface.
Before beginning this lab, verify that the following files are loaded:
e (C:\Projects\12345\Design\Drawings\Reference Files\12345DES Model.dgn

e C:\Workspace\Workspace-CDOT_ XM\Standards-
Global\InRoads\Preferences\CDOT _Civil.xin

e C:\Projects\12345\Design\InRoads\12345DES_Geometry.alg
e (C:\Projects\12345\Design\InRoads\12345 existing ground.dtm
e (C:\Projects\12345\Design\InRoads\12345DES.ird

e C:\Projects\12345\Design\InRoads\DES 12345 Templates.itl

Lab 12.1 - Adding an Additional Lane with Offset Point Controls

In this exercise the corridor created in the previous lab is modified by adding an additional lane to the right side
of the template using a standard point control. This control is based on the centerline (SH 86) alignment and
uses offset distances from this alignment to modify the template. Three control entries are required to
complete the transition.

1. Select Modeler > Roadway Designer from InRoads.
2. Verify that the 12345DES corridor is active.
The first point control transitions from two lanes to three lanes.

3. Inthe Roadway Designer dialog box, select Corridor > Point Controls from the menu

4. 1In the Point Controls dialog box, select RT_HMA_Lift1_EOP-Top for the point. Use the

s o
drop down menu or <D> the “target” J button and then <D> the point in the template
view to make the selection.

5. Toggle on Horizontal for the Mode.
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6. Set the Horizontal Alignment to SH 86.

bt Diint Controls = [[E ][]

Comidor-  12345DES Add

N - Station Limits
Paint: st om0 4
Made ﬂ

Stop: -
@ Horizontal Vertical Both o 260+43.18 =
v
Control Type: Hionment ,,| Horzantal Offsets
e T I,
Stop: 0,00 #|

7. Key in 220+00.00in the Station Limits Start field.

8. Keyin 222+50.00 in the Station Limits Stop field.

9. Key in 24 in the Horizontal Offsets Start field.

10. Key in 36 in the Horizontal Offsets Stop field.

11. <D> Add. The entry is added to the Horizontal and Vertical Controls list.

This creates the beginning transition for the additional lane.

B Paint Cantrals R =
Comidor 12345065 -
Port Stabon Limts “

RT_HMA L1 EOE =) 4 g oo 4| Cose
Hade ool
& Moot (Ve ©) Both o #
Help
Conirol Type Mgrment - H-un:w Wﬂ :
« ot fa
Hodirontal Agrment: | oy g - ﬂ N ] :I
Sop:f15 00 +]
st e —
U2 2% Socondany Algnment Verbeal Oifsetn
Pricety 1
Hosrontal and Vertical Coniroly
E. F_ HNana Sarl Stateon Slop Stabon Mode Type Cordeal
X 1 LT_HMA_LRT_EOF-Top Z03+50 28 2602316 Wertical Superdlevation  Section LT_HMA_L#t
X1 LT_HMA L&Y Lancine-Top 03«80 28 2E0=43.16 Vestical Superslovation  Section HMA_LR1_Ce
X 1 HAT_HMA_Lft1_Lansbne-Top 203-80.28 204318 Vel Superslevation  Section] HMA_LR1_Ca
X 1 BT HMA L1 L [ 250 EE-';I-{a ﬁ 'h'ﬂ'ﬁ v 5 18T HlA
K 1  RT_HMA_LR1_BOP-Tep Z20-00.00 Tx2-50.00 Herzertal Bugremert SH B&

The Point, Mode, Control Type, and Horizontal Alignment stay the same for the two
remaining entries. Only the Stations and Offsets change. the second point control
maintains the third lane.

12. Key in 222+50.00 in the Station Limits Start field.
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13. Key in 229+00.00 in the Station Limits Stop field.

14. Key in 36.00 in the Horizontal Offsets Start field.

15. Key in 36.00 in the Horizontal Offsets Stop field.

16. <D> Add. This entry maintains the full width of the additional lane.

The third point control transitions from three lanes back to two lanes.
17. Key in 229+00.00 in the Station Limits Start field.
18. Key in 231+50.00 in the Station Limits Stop field.

19. Key in 36.00 in the Horizontal Offsets Start field.

20. Key in 24.00 in the Horizontal Offsets Stop field.

21. <D> Add. This entry transitions the template back to its normal width.

22. <D> Close to dismiss the Point Controls dialog box.

Horzordal ard Viadical Controls:

Ena Pricety Mame Stad Station Stop Station Made Type Ciantrol =
( 1 RT_HMA_Lift1_, . 220+00.00 2225000 Honzonta Ahgnment SH 86
1 RT_HMA_Lft1_292480,00 225.00,00 Herizonts Migrment 5H 26 3
1 RT_HMA_LfT_...229+00.00 £371+50.00 Honzonta Aignment 5H 26

]

This series of steps sets the display in the template view to a specific size. This makes it easier
to see the transitions occur when scrolling through the stations.

23. <R> in the template view of the Roadway Designer dialog box and select Display
Properties from the menu.

24. Toggle on Center Backbone.

25. Key in 75% (.75) for the Backbone Screen Width.

26. Select 5 for the Vertical Exaggeration.

27. <D> OK. This makes the template change easier to see when scrolling through the

stations.

View Mode:
Fit Solution

@ Center Backbone

Backbone Screen Width:
Vertical BExaggeration:

h Cross Section View Properties

Center on Cumrent Offsets

(Rl

Cancel
Help

Colorado Department of Transportation
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28. Scroll through the stations between 220+00.00 and 231+50.00 and notice how the template

behaves.

29. Select File > Save from the Roadway Designer menu bar.

Lab 12.2 - Creating a Scab-On Detour using Point Controls

In this exercise a scab-on detour is added to the left side of the existing pavement from station 206+00 to
215+00. This requires a new corridor, template drop, and two sets of point controls. One is a horizontal and
vertical control that follows the existing edge of pavement. The second is a horizontal offset control that
transitions the detour to its full width.

L.

Select Corridor > Corridor Management from the Roadway Designer menu bar or

<D> the Manage Corridors button ﬂ .

In the Manage Corridors dialog box, key in Scab-on Detour for the Name.

Toggle on the Station Limits.

Key in 206+00.00 for the Start station.
Key in 215+00.00 for the Stop station.
<D> Add.

<D> Close.

B4 Manage Comidors

Name'lﬁcab-c-n Dietour I

Type: [Higrlrr-em Y]
Horzortal Alignment: |5HE—E 1,| ﬂ

Limits
o | Station
206+00.00 -

Vertical Alignment: ISH 86V = I Stop: .
Pl Rounding Tangent: g0 215+00.00 + .
. Copy From...

= ==

Clnsea

| Hep

Comdors:
MHame Type Source Name Start Station Stop Station
12345DES F-J-glr'm&r‘lt SH 86 §D3+El}£8 EEME.]E
Scab-on Detour  Algnment SH 86 206+00.00 215+00.00

This corridor could have been built on the edge of pavement feature from the dtm, but by

using the alignment it will be easier to locate stations.
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8. Select Corridor > Template Drops from the Roadway Designer menu bar or <D> the
Template Drops button @JJ

9. In the Template Drops dialog box, key in 206+00. 00 for the Station.

10. Key in 25 for the Interval.

11. Expand the C:\Projects\ 12345\ Design\InRoads\ DES12345-Templates.itl >
1- Templates folder in the Library Templates area and highlight the Scab-on Detour
template.

12. <D> Add.
13. <D> Close.

o )

bt Template Drops = [[E ] [=ES]

Comidor: [ Scab-on Detour b m
Station:  §206+00.00 Close
.

Library Templates:
> HMA_Crowned_B10 o | [
»= HMA_Divided_TypeA_d4lane
2= HMA_Full_Depth_Widening_2ZLane

T o

% Scab-0On Detour

"] 3- Sections - End Conditions
[Z] 4 - Components

Help

4 L) ;

Current Template Drops:
Station Interval Template Revised... Librany
206+00.00 25.00 Scab-On Detour ITL CA\Projects12345\Desion\ln...

The first point control moves the origin of the template from the SH 86 alignment to the left
edge of pavement feature in the 12345 Existing Ground surface.

14. In the Roadway Designer dialog box, select Corridor > Point Controls from the menu
bar or <D> the point controls button.

15. In the Point Controls dialog box, select HMA_Lift1_Shoulder-Top for the Point.

Colorado Department of Transportation Page 253



LAB 12 - Point Controls, Secondary Alignments, and Parametric Constraints Labs for InRoads XM

16. Toggle on Both for the Mode.
17. Select Feature for the Control Type.

18. Select T_Traffic Single Solid White386 for the feature (This is the 18th T Traffic Single
Solid in the pull down list).

Note: Creating a feature filter will make it easier to locate the desired feature. The filter
should Start With None, use the Name A#tribute, and have a Value of *386%*,
See the module “Initial Surface Procedures” of the “Practical Guide for InRoads
XM?” for more information in feature filters.

Note: The 12345 existing ground surface is the only dtm loaded so it is selected by

default.
19. <D> Add.
14 Poing Controly = i ]
Comdor.  Sosb-on Destowr
5 R
* s 0000 +| Oose
Hesse & 218,50 A
Horzontsl Vetical @ Bath o (21344000 ﬂ
il s e .
= Shat: [ g
Sutace 12345 meiting g = i e hus|
= Sen: 0
Fon Eee E
Uik e Seccrcury Mgrenert Wertical sty
S8 100 +|
Stan: [ 0o +|
Fradt, 1
Horizontsl and Vescal Controls
Ernabied Poorty Name Sat Raton  Shop Siebon  Moda Tipe Conirgl
|’ 1 MMA LA T_Shoulder-Top  20E-00.00 215-00.00 Both Festure: 123485 sosfineg ground T_Traffic Sngls Sobd n'-‘\::.'t‘:‘.-l
L

Notice that the template has moved to approximately 12 feet to the left. Next, a horizontal
point control is created that transitions the detour to its full width.

20. In the Point Controls dialog box, set the Point to LT_HMA_Lift1_EOP-Top.
21. Toggle on Horizontal for the Mode.

22. Set the Control Type to Alignment.

23. Set the Horizontal Alignment to SH 86.

24. In the Station Limits area, key in 206+00. 00 for the Start station.

25. Key in 208+50.00 for the Stop station.

26. In the Horizontal Offsets area, key in -1.1.93 for the Start offset.

27. Key in -24.00 for the Stop offset.
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28.

<D> Add.

The Point, Mode, Control Type, and Horizontal Alignment stay the same for the two remaining
entries. Only the Stations and Offsets change. The steps below create a point control that
maintains the detour’s full width.

29.
30.
31.
32.
33.

Key in 208+50.00 in the Station Limits Start field.
Key in 212+50.001n the Station Limits Stop field.
Key in -24.00 in the Horizontal Offsets Start field.
Key in -24.00 in the Horizontal Offsets Stop ficld.

<D> Add. This entry maintains the full width of the additional lane.

The final point control transitions from the full width to the end of the detour.

34.
35.
36.
37.

38.

39.

Key in 212+50.00 in the Station Limits Start field.
Key in 215+00.00 in the Station Limits Stop field.
Key in -24 in the Horizontal Offsets Start field.

Key in -12.221n the Horizontal Offsets Stop ficld.

Note: The offset distances entered are measured from the specified Horizontal alignment
and not from the origin of the template.

<D> Add.
Pricey:
Horizontal and Vestical Condrols:
Ensbied Pooity Mame Stael Station Slop Staton Mode: Type Controd
X 1 HMA_LRT_Shoulder-Top 20800000 215=0000 Both Fastue 12345 evamting ground
X 1 LT_HMA_LRT_EOP-Top  20G-0000 2055000 Horizont sl Abgrerent 5H b6
X 1 LT_HMA LR1_EOP-Top 2025000 212=5000 Horipontal Abgnment SH BG
X 1 LT_HMA_L#1_EOP-Top 212-50.00 215=0000 Horrontsl Algrment 5H BE
<D> Close to dismiss the Point Controls dialog box.

Scroll through the stations and notice how the template behaves. From station 206+00 to
station 208+50 the template expands from the existing edge of pavement until it reaches its full
width. Then it maintains that width from station 208+50 to station 212+50. Finally, it
contracts back to the pavement edge from station 212+50 to station 215+00.

40.

Select File > Save from the Roadway Designer menu bar.
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Lab 12.3 - Using Horizontal Point Control and a Secondary
Alignment

Alignments other than the design centerline can be used for horizontal controls. Typically, they are used to
modify the width of the template. They can also be used to change the direction (in relation to the design
centerline) that the template components are placed. When an alignment is used in this manner, it is called a
secondary alignment.

This exercise uses a secondary alignment to create the beginning of an off ramp. A new corridor is created
using the SH 86 alignment.

1. Select Corridor > Corridor Management from the Roadway Designer menu bar or
<D> the Corridor Management button.

2. In the Manage Corridors dialog box, key in Off Ramp for the Name.
3. Toggle on the Station Limits.

4. Key in 205+00.00 for the Start station.

5. Key in 215+00.00 for the Stop station.

6. <D> Add.

7. <D> Close.

-

B Manage Comidors o |[=-]E5.
NamE'Igﬁ Rarnp I Limits m
| Station
Type: [ Alignment v] Start:
Horzontal Aignment: [ s gg - ﬂ ﬂ :

Vedical Alignment: ISH TR - ] Stop: -
Pl Rounding Tangent: 2150000 hd [ :
unding 1andg :||}:| Cm me )
[ Hep |
Comdors: -
Mame Type Source Name Start Station Stop Station
Scab-on Detour  Alignment 5H 86 206+00.00 215+00.00
12345DES Aigrment SH 86 203+80.28 260-43.16
Off Ramp Alignment SH 86 205+00.00 215+00.00

A single template drop is required for this corridor.

8. Select Corridor > Template Drops from the Roadway Designer menu bar or <D> the
Template Drops button.

9. In the Template Drops dialog box, key in 205+00. 00 for the Start station.
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10. Key in 25 for the Interval.

11. Expand the C:\Projects\ 12345\ Design\InRoads\ DES12345-Templates.itl >
1- Templates folder in the Library Templates arca and highlight the
CONC_4Lane_Right-Side_Only template.

12. <D> Add.
13. <D> Close.

i o)

._h' Temnplate Drops o &S]

Comidor: |Dﬁ Ramp - |
g E-Em—

Interval: 25 oo
Library Templates:

= CONC_4lane nght Side ICﬁlnl'_.r

= CONC Hamp

== HMA_Crowned_B10

»={ HMA_Divided_TypeA_4lane
=

=

m

HMA_Full_Depth_Widening_ZLane
HMA_Urban_4Lane

ot Cmmb T Cimd s o
Ll 1] ¥

i

Cument Template Drops:

Station Interval Template Revised... Librany
205+00.00 25.00 CONC_4lane_Right-... ITL C:AProjects" 12345 De
L T F

A horizontal point control is used to widen the template and reposition its components
perpendicular to the Off Ramp alignment.

14. In the Roadway Designer dialog box, select Corridor > Point Controls from the menu
bar or <D> the point controls button.

15. In the Point Controls dialog box, select RT_Conc_Shoulder-Top for the Point.
16. Toggle on Horizontal for the Mode.
17. Select Alignment for the Control Type.

18. Select Off Ramp for the Horizontal Alignment.
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19.
20.
21.
22.
23.
24.

25.

26.

In the Station Limits area, key in 205+00. 00 for the Start station.
Key in 215+00.00 for the Stop station.
Make sure the Horizontal Offsets are set to O.

Toggle on Use as Secondary Alignment.

<D> Add.
<D> Close.
B pgint Controls =[G fEss]
Comidor:  Off Ramp
- S .
' RT.Conc_Shodder- ~ J | siat-[50500.00 +|
Mode Sioo: n
@ Herizontal Vetica Both i j215+00.00 +|
Help:
Control Type: Horzontal Offsets
Horzontal Alignment:§ off Ramp - ﬂ Stat: 0.00 ﬂ
swowm 4]
I | Use as Secondary Alignment I Vastical Offsats
Priority: 1
Horizontal and Vertical Controls:
E. P. Mame Start Siglion  Stop Station  Mode Type Conrol
X 1 RT_Cone_Shoulder-Tep  205+00.00  215+00.00 Honzontal Abgnment Off Ramp
o Il k
Scroll through the stations between 205+00.00 and 215+00.00 and notice how the template

behaves. The orange line in the plan view and the template view represents the Off Ramp
alignment. Notice how the template line (the yellow line in the plan view) outside the Off
Ramp alignment changes so that it is perpendicular to the Off Ramp alignment.

Select File > Save from the Roadway Designer menu bar.

Lab 12.4 - Using Parametric Constraints to Widen the Road

Surface

Parametric Constraints are used to modify the value of the constraint. This option allows greater flexibility of
what can be modified during processing as slopes and vector/offsets can be modified in addition to the usual
horizontal and vertical controls. In this exercise, the Horizontal Constraint of a template point is modified to
widen the template on the left side. This is done in a similar maner to the first exercise.
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The corridor used in Lab 6.1 is also used here.

1. Inthe Roadway Designer dialog box, select 12345DES for the corridor.

=A oo . v ey I ¥
Comder: N 12450ES - [ Staton: (i (c] 215+00.00 () [24) #] | Dutey Supereiervaton
Active Surface | 12345 easting ground x| Itenval 50.00 Process Al
Termpilate HMA_Crowned_B10
- B | Peocess Misble Range

2. Select Tools > Parametric Constraints from the Roadway Designer menu bar.

h Roadway Designer - C:\Projects\12345\ Design\InRoads'1 2345DE5.0rd
File Corridor Superelevation

H|§{w|_é_fs__|-.;| Hﬂ’fﬂfﬂﬁ Target Aliasing...

Parametnc Constraints...

\\J\/——— Curve Widening...

/ Vertical Gore Tool...

Design Input Report (ird file)
— Results Report...

Options...

3. Inthe Parametric Constraints dialog box, select LT_EOP-Top-Horiz for the Constraint
Label.

4. Key in -36 for the Stop Value (the Start Value stays the same for this entry).
5. In the Station Limits area, key in 237+00. 00 for the Start station.

6. Key in 239+50.00 for the Stop station.
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7.

10.
I1.
12.
13.
14.
15.
16.

<D> Add.
Bt Darametric Constraints = |[E-] =]
Conidor. 12345DES Station Limits
Start:§237.00.00
Constraint Label: N} T EOP-Top-Horiz - - J m
Start Value: 24,00 Stop:§239+50.00 J
Stop Value: I.3g.|:{| I : N
Hep |
Ovemde Values: .
MName Start Value Stop Value Start Station Stop Siation
LT_EOP-Top-Hexi... -24.00 -36.00 237+00.00 Z359+50.00
ot | [ impot... | Delete

-

Key in -36 for the Start Value (the Stop Value stays at -36).

In the Station Limits area, key in 239-+50. 00 for the Start station.
Key in 252+50.00 for the Stop station.

<D> Add.

Key in -24 for the Stop Value (the Start Value stays at -36).

In the Station Limits area, key in 252+50. 00 for the Start station.
Key in 255+00. 00 for the Stop station.

<D> Add.

<D> Close. This dismisses the Parametric Constraints dialog box.

o

Bt Darametric Constraints o [ ][=
Comidor: 12345DES Sation Limits Add
Co : Start: 252+50.00 #|
nstraint Label: | LT_EDP-Top-Hodiz - [ Cose |
Start Value: .36.00 Sop: 255+00.00 ﬂ
Stop Value: 24 00
Oversde Vaiee
Mame Start Value Stop Value Start Station Stop Station
LT_EOP-Top-Horiz  -24.00 36.00 237+00.00 239:50.00
LT_EOP-Top-Horiz  -36.00 -36.00 239+50.00 252+50.00
LT_EOP-Top-Horz  -36.00 -24.00 252+50.00 255+00.00
4 m F
Expoit it .
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17. Scroll through the stations between 23 7+00.00 and 255+00.00 and notice how the template
behaves.

18. Select File > Save from the Roadway Designer menu bar.
19. <D> Close to dismiss the Roadway Designer dialog box.

Chapter Summary:

e Inlab12.1 -Adding an Additional Lane with Offset Point Controls Horizontal Point
Controls were used to add an additional lane to the design. The control was based off the
design centerline with offset distances measured from that alignment.

e Lab 12.2 -Creating a Scab-On Detour using Point Controls a Horizontal and Vertical Point
Control was created to locate a template on the edge of the existing pavement. The edge of
pavement feature from the existing ground surface was used to locate the template. A
horizontal control based off the design centerline was also used to transition the template,
creating the scab-on detour.

e InLab 12.3 -Using Horizontal Point Control and a Secondary Alignment a Horizontal
Point Control using a Secondary Alignment was created. By changing the angle of the
components outside of the secondary alignment, their shape is maintained around curves
making this option ideal for ramps and street returns.

e Lab 12.4 -Using Parametric Constraints to Widen the Road Surface used Parametric
Constraints to widen the road surface. The results were similar to those achieved in the
first exercise but a different method was used.
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LAB 13 - Template Transitions and End
Condition Overrides

This lab demonstrates how template transitions and end condition overrides are set up. Template transitions
are used to make a smooth change from one template to another. End condition overrides are used to make
changes in end conditions without having to create a new template.

Chapter Objectives:
e Set up a template to template transition.
e (Create an end condition transition.
e (Create an end condition override.
Before beginning this lab, verify that the following files are loaded:
e (C:\Projects\12345\Design\Drawings\Reference Files\12345DES Model.dgn

e C:\Workspace\Workspace-CDOT_XM\Standards-
Global\InRoads\Preferences\CDOT _Civil.xin

e C:\Projects\12345\Design\InRoads\12345DES_Geometry.alg
e (C:\Projects\12345\Design\InRoads\12345 existing ground.dtm
e (C:\Projects\12345\Design\InRoads\12345DES.ird

e C:\Projects\12345\Design\InRoads\DES 12345 Templates.itl

Lab 13.1 - Set Up a Template to Template Transition

In this exercise a new corridor is defined with two template drops. The transition area is identified in the plan
view by a colored block at the transition location. The transition between the templates is defined using this
block.

1. Select Modeler > Roadway Designer from the InRoads menu bar.

2. Select Corridor > Corridor Management from the Roadway Designer menu bar or
<D> the corridor management button ﬂ

3. Inthe Manage Corridors dialog box, key in 7emplate Transition in the Name field.

4. <D> Add.
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5. <D> Close.

e -

H Manage Comidors = @
Name. Limns
| Statien
Type: | ligrment -
Horizortal Alignment: [SH o | ﬂ i J e
Vertical Alionment: | SH a5V — =
Pl Rounding Tangent: .00 0 6 ———
’ Cogpy From...
Help
Comidars:
Mame Type Source Mame Start Station Stop Station
12H450ES Alignmert SHEs 203+80.28 260+43,16
Off Ramp Hignment SH 86 205+00.00 215+00.00
Scab-on Detour Alignmert SHEs 206+00.00 215+00.00
Templatz Transtion  Aionment SH 8% 203+80.28 260+43.16
q m | »

b

Next, the template drops are defined. The first template requires two template drops, one at the
beginning of the project and the second at the beginning of the transition.

6. Select Corridor > Template Drops from the Roadway Designer menu bar or <D> the

|2+

template drops button =

7. Select Template Transition for the corridor name.

8. Key in 25 for the Interval.

9. Expand the 1- Templates folder in the Library Templates area.

10. <D> on the 12345_HMA_2Lane template.

11. <D> Add.

12. In the Template Drops dialog box, key in 208+00.00 for the Station.
13. <D> on the 12345_HMA_2Lane template.
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14. <D> Add.
Bt Template Drops =8 o8 "=
e —
Ststion [ 306+00.00 | B4 Cose
bberval: 25,00 ﬂ
Library Templates
I ——— a |

= 12345_HMA_ILane I

3t CONC_SLane_Pight Side_Orly !

s COMC_Drvided _TypeA_dlane

s COMC_Ramp

s HMA_Crowred _B10

= HMA_Divided_Typad_dLane

waar LILAA 8 Mueash Mideaics “H e
.

Cusrert Templale Drops

Satiorn  Irberval | Template Fenvisa_  Library
203-302. 2500 12345 _HMA_Pa... ITL CoPropects’ 1234 5 Deasig
208+00.0,,.25.00 12345 _HMA_2La.,. ITL C:\Projects’ 12345 Desig

The final template drop is used from the end of the transition to the end of the project.
15. In the Template Drops dialog box, key in 21.1+00.00 for the Station.

16. <D> on the 12345_HMA_4Lane template.

17. <D> Add.

18. <D> Close.

Note: Notice in the Plan view a yellow box has been displayed. This is the area of the
transition. The yellow indicates that some of the points have been connected
between the templates. Next, the remainder of the points are connected.

The color coding indicates that not all of the template points are connected. The steps blow
connect the remaining unconnected points.
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19. <D> <D> on the transition area. This displays the Edit Transition — 208+00.00 to
211+00.00 dialog box.

The display in the Edit Transition — 208+00.00 to 211+00.00 dialog box shows the
connections between points and the points that are not connected. The illustration below
shows examples of unconnected points.

Unconnected Points

20. Zoom in on the bold “+” on the right side of the bottom template.
21. <D> on the “+”. A line is attached to the “+” and the pointer.

22. Zoom out, then zoom in on the corresponding point on the upper template.
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23. <D> on the “+”. The line is now attached to the “+ and it is unbolded.

24. Repeat steps 19 through 22 on the left side.

All of the points on the bottom template have been attached to points on the top template.
However, points on the top template remain unconnected. These are connected to the
appropriate laneline points of the bottom template.

25. <R> on the green “+” on the bottom template and select Move Template.

26. Move the bottom template so that it is easier to see the points to be connected.
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27. <D> to complete the move.

28. Starting at the bottom of the template, connect the outside lanelines on the four lane
template to the lanelines on the two lane template.

Connect Points
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29. Connect the remaining points as shown below.

30. <D> OK. This displays the Edit Transition Midpoint — 208+00.00 to 211+00.00 dialog
box.

In order for the transition to function properly, the horizontal constraints on the lanelines
must be deleted.

31. <R> on the RT_HMA_Lift1_Laneline-Top1 point and select Delete Horizontal
Constraint from the menu.

Add Mew Component

Edit Point..
Add Constraint

Delete Both Constraints

Delete Honizontal Constraint

Delete Slope Constraint
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32. <R> on the LT_HMA_Lift1_Laneline-Top1 point and select Delete Horizontal
Constraint from the menu.

33. Move the Transition slider and notice how the template behaves. The additional lane
expands and contracts as the slider is moved back and forth.
=t Lot Tranutson Midpont - 208-00.00 to 11 -00,00 =

Lo

=L ad<i0d

Traraton
S

Dty ot Hamen Transition Slider

34. <D> OK to complete the transition edit.

Notice in the plan view that the transition area is now dark blue. This signifies that all of
the points are connected.

#=04 4

35. Select File > Save from the Roadway Designer menu bar.

Lab 13.2 - Set Up an End Condition Transition

In this exercise the transition between a cut slope and a fill slope between stations 219+75 to 220+00 is
defined. This is done in a similar manner as the transition of two templates but it is accessed differently.
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In the Roadway Designer dialog box, use the station indicator to select station 219+75.00.

=

Station: (1] (< 219+75.00 2] #
Interval: 25.00

Template: 12345 HMA_4lane

Select Corridor > End Condition Exceptions from the Roadway Designer menu bar

or <D> the End Condition Exceptions button j

In the End Condition Exceptions dialog box, note that the desired stations are already
selected.

Toggle on Right Transition.

<D> Add. This adds the data to the End Condition Exceptions list.

h End Condition Exceptions = || == @
Comdor: Template Transition
Station Range Aoply To C a ]

Stat: 21947500 ﬂ Left Ovemide
Stop:  220+00.00 +| Right Overide

Left Transition | Help I
Backbone Only m
End Condiion Exceptions;
Stast Station Stop Station Type
215.75.00 220.00.00 Right Transtion

6. Highlight the entry.
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7. <D> Edit. This displays the Edit Transition — 219+75.00 to 220+00.00 Right dialog box.

B Endl Condition Exceptions = &=
Comdor: Tempiate Transition T
55:::%“ F:T'R 00 ﬂ wLiﬁTtp:qmae lose
Stop:  220+00.00 +| Right Ovemide Changs
Lefi Transition Heip
Seclooe S @) Right Transition
End Condiion Exceplions
Staet Station Stop Station Type
19+75.00 220+00.00 Right Transtion

=

8. Connect the two bold “+” symbols.

Connect these points

9. <D> OK. This displays the Edit Transition Midpoint — 219+75.00 to 220+00.00 Right
dialog box.

10. Move the Transition slider and notice how the template behaves.
11. <D> OK to complete the transition edit.

12. <D> Close to dismiss the End Condition Exceptions dialog box.
13. Select File > Save from the Roadway Designer menu bar.

Note: This exercise illustrates the use of the End Condition transition command.
Typically, these transitions occur in areas where there is a template change. The
transitions between typical cuts and fills do not have to be defined.
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Lab 13.3 - Set Up an End Condition Exception

With using end condition exceptions, end condition points and components can be added, deleted, and/or
modified. In this exercise an end condition override is used to create a deeper ditch from station 203+80.28 to
206+50.00. The existing cut slope is deleted and a new end condition is added to extend the ditch foreslope
and create the backslope.

1. Inthe Roadway Designer dialog box, use the station indicator to select station 203+80.28.

2. Seclect Corridor > End Condition Exceptions from the Roadway Designer menu bar
or <D> the End Condition Exceptions button.

3. Inthe End Condition Exceptions dialog box, key in 206+50.00 for the Stop station (the
Start station is already set).

4. Toggle on Right Override.

5. <D> Add. This adds the data to the End Condition Exceptions list.
The steps below are used to actually modify the end condition data.

6. Highlight the entry.

7. <D> Edit. This displays the Right Override — 203+80.28 to 206+50.00 dialog box.

B End Condition Exceptions = [
Comdor: Template Transition
AV
@ Right Ovenids Change
Left Transition Heip
FEEEle Right Transition
End Condiion Exceptions:
Stast Station Stop Station Type

219+75 00 @nﬂﬂ.ﬁﬂ Right Trarstion
203-80 28 206+50.00 Right Crveride I

EE] (e

The existing end condition components are deleted from the right side of the template.
Deleting the existing components is done in the same way as in the Create Template dialog box.
However, when using an end condition override, the backbone components can not be deleted.
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8. In the Right Override — 203+80.28 to 206+50.00 dialog box, <R> and select Delete
Components.

#dd MNew Component
Template Decumentation Lnk.

Check Paint Connechraty.

Delete Companents

Change Template Cingin

Delete Condtrmnts Fram All Poenly

Set I}_rng'n & i gin

9. Zoom in around the existing cut slope component.

10. <D> and hold, then drag a line through the existing cut slope component. Release the
mouse button to complete the delete.

T-Top-of-Cut

T_POSS

Note: The deleted component remains visible shown in light blue. However it is not
incorporated into the model.

Next, the new ditch components are added. Adding new components is done in the same way
as in the Create Template dialog box. However, when using an end condition override, only
end condition components can be selected.

11. Select Tools > Options from the menu bar.

Bt Right Override - 203+80.28 to 206+50.00
File Edit Add
Template Library L |
] C\Projects\12 Apply Feature Mame Override...

ﬂph O I
Dynamic Settings |

o
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12. Toggle on Apply Affixes.

13. Key in 0.10 for the X and Y Step Options.

14. <D> OK.
et Template Options
Naming Options
Components .
Seed Name; Cancal
@ Fi ,
Tom Sy Preferences...
Specify:
Help
Pairits
Seed Name: -
Step Options
X010 : ope:  [.00%

15. <D> the Dynamic Setting button on the view control button bar. This displays the
Dynamic Settings dialog box.

+=ho-touo 5]

16. <R> in the template view and select New Component > End Condition from the
menu.

Add New Component Mull Peant
Template Documentation Lk, End Condition
Check Point Connectivity...

Delete Compeonents

Chan:]: Template O vigin

Drelete Constraints from AN Points

Set Cynamic Origin

17. In the Current Component area, key in Special Ditch for the Name.
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18. Select D_Top-of-Cut for the Style.

Current Componert

Name: ¥ Special Ditch Style: D_Top-of-Cut -

Target Type: | Surface v | Friortty: 1

Surface - <fctives Benching Count:
Horizontal Vertical

Offsets:  |p.0C 0.00 Rounding Length 0.00

19. In the Dynamic Settings dialog box, select POSS for the Point Name.

20. <D> on the RT_POSS point.

Dynarmic Settings
W 36.00 Step: 010
L |ee3063  Sbep: 0
Peirt Nasne POSS

Port Style D_POSS

| Apply Affoes

hg= -
Set Dynamic Orvigin

<D> Here

21. In the Dynamic Settings dialog box, toggle off Check for Interception.
22. Key in Ditch_Bottom for the Point Name.

23. Set the Point Style to D_DITCH-Bottom.
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24. In the precision key-in field, key in 6,-0.1667.

Dynamic Settings 3

ne 42.50 Step: p.10
Y- 663060 Step: p1p

[”] Check for Interception

|| End Condition is Infinite
[ Do Mot Construct
Paoint Name: I Ditch_Bottom - I

Point Stle: | D_DITCH-Bottor ~

(V] Apply Affixes

[hem « || £.-0.1667
| Set Dynamic Ongin |

25. Press the Enter key.

26. In the Dynamic Settings dialog box, toggle on Check for Interception.

27. Toggle on End Condition is Infinite.

28. Select Top-of-Cut for the Point Name.

29. In the precision key-in field, key in 6,0.1667.

30. Press the Enter key.

Dynamic Settings
X 69.81 Step: 010
6630.82 Step: p1D
| /| Check for Interception |

[ Place Point at Inferception
I [¥] End Condition is Infinite |

B4

[ Do Mot Construct

Point Name: Top-of Cut -

Point Style: W

(] Apply Afeces

[he= "I 6.0.1667 I
[ Set Dynamic Orgin |
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31. <R> in the template view and select Finish from the menu.

T_Top-of-Cut

I Finish Enter I

Closed Shape Ctrl-L
Mirrar Ctrl-M

Undo Last ESC

Cancel

POSS1
Set Dynarnic Origin

32. <D> OK. This completes the edit of the override.

33. <D> Close to dismiss the End Condition Override dialog box.

34. Use the Station indicator to scroll through the affected stations. Notice the changes.
35. Select File > Save from the Roadway Designer menu bar.

36. <D> Close to exit the Roadway Designer.

Chapter Summary:

e InLab 13.1-Set Up a Template to Template Transition the process of setting up a template
to template transition was demonstrated. This included the necessary template drops,
connecting template points and changing point constraints.

e InLab 13.2 -Set Up an End Condition Transition an end condition transition was built.
This involved selecting station a for the transition and connecting end condition points.

e InLab 13.3 -Set Up an End Condition Exception an end condition override was created.
This involved selecting a station for the override, deleting existing end condition
components, and adding a new component.
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This lab demonstrates the procedure for editing a single template drop and setting up a corridor for target
aliasing. Modifying single template drops is used for making minor corrections to the design prior to creating
a surface. Target aliasing is used to specify alternate targets for end condition interception.

Chapter Objectives:

e Modify a single template drop by moving a point.

e Add a parallel corridor and use target aliasing to tie to the original corridor as needed.
Before beginning this lab, verify that the following files are loaded:

e (C:\Projects\12345\Design\Drawings\Reference Files\12345DES Model.dgn

e C:\Workspace\Workspace-CDOT_XM\Standards-
Global\InRoads\Preferences\CDOT _Civil.xin

e C:\Projects\12345\Design\InRoads\12345DES_Geometry.alg
e (C:\Projects\12345\Design\InRoads\12345 existing ground.dtm
e (C:\Projects\12345\Design\InRoads\12345DES.ird

e C:\Projects\12345\Design\InRoads\DES 12345 Templates.itl

Lab 14.1 - Modifying a Single Template Drop

At station 225+50.00 the design toe falls inside a small rise in the natural ground creating an area that pools
water. This station is edited to move the toe to the top of that rise.

1. Select Modeler > Roadway Designer from the InRoads menu bar.

2. Select 12345DES for the corridor (created in lab 4).

F=AoH-10u b o
Comdor. | 12345065 -] Smtion: (][] 203+87.30 =)= +
Active Suface: | 12345 masting gound - Interval: 25,00

' Template: 12345_HMA_ILane

3. Key in 225+50.00 in the Station indicator and press the Tab key.

o=l 4

Station: (1] (<] [225+50.00 BIBEd
Interval: 2600

Template: 12345_HMA_2ane
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4. <R> in the template view and select Edit Station from the menu.

Edit Statien...

Display Properties...

5. In the Editing Template at Station 225+50.00 Only dialog box, <R> on the LT_Toe-of-Fill
point and select Move Point.

Add MNew Compenent

Temnplate Documentation Link...
Check Point Connectivity...
Delete Components

Change Template Origin

Delete Constraints from All Points

Move Point I
Edit Point...

Add Constraint

Delete Point
Delete From Components (Make Null)

et Dynamic Origin
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6. Move the pointer to the small rise approximately 50° to the left of the centerline. The point
snaps to the ground line. <D> at that location to complete the move.

7. <D> OK to dismiss the Editing Template at Station 225+50.00 Only dialog box.
8. Select File > Save.

This method of modifying template drops should be used sparingly. If there are more than a
couple of locations that require editing, modifying the template should be considered over
editing single template drops.

Lab 14.2 - Target Aliasing

Target aliasing is used to define multiple targets for an end condition. In this exercise two parallel corridors are
constructed. The first corridor ties to the existing ground exclusively. The second corridor ties to the existing
ground or the first corridor. This lab uses the 12345DES corridor created in lab 4 in addition to a new corridor
created in this lab.

First, the offset corridor is created.

1. Select Corridor > Corridor Management from the Roadway Designer menu bar or
<D> the Corridor Management button.

2. In the Manage Corridors dialog box, key in SH 86 _Offset_Left for the Name.
3. Verify that the Horizontal Alignment is SH 86 and the Vertical Alignment is SH 86 V.
4. <D> Add.
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5. <D> Close.

H Manage Comidors
Name:ISH 86 Offset_Left I Limits

Type: Alignment -

Vertical Alignment: SHEEV —
Pl Rounding Tangert: .00

Comidors:

Mame Type Source Mame
Template Transiio... Alignmert SH 86
Scab-on Detour Alignment SHag
12345DES Alignment 5H 86
Off Ramp Alignment 5H 36
SH BE_Offset_Left  Alignment SH 86

| Station

Start Station
203+80.28
206-+00.00
203+80.28
205+00.00
203-80.28

hd

£
!

g
i

Stop Station
260+43.16
215+00.00
260+43.16
215+00.00
260+43.16

A template drop is added to the offset corridor.

6. Select Corridor > Template Drops from the Roadway Designer menu bar or <D> the

Template Drops button.

7. In the Template Drops dialog box, key in 25 for the Interval.

8. Expand the 1 — Templates folder.
9. Highlight the HMA_Crowned_B10 template.
10. <D> Add.
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11. <D> Close.

h Template Drops

Comidor: | SH g6_Offset_LeA -
Station:  203+80.28 4+
Interval: #2500 4
Library Templates:

i ChProjects’ 12345\ DesigntinRoads \CF-DES12345_Templates 2l

A 1- Templates
g 12345 _HMA_ZLane
e 12345 HMA_dLane
= COMC_dlane_Right-Side_Only
= COMC_Divided_TypeA_4Lane

e’ HAMA Bl Plordh WWidonine H zna

b

Current Template Drops:
Station Irtenval
203+80.28 25.00

Revised In

HMA,_Crowned_B10 ITL

Library
C:\Projects’ 12345\ Des

The corridor is built on the same alignment as the 12345DES alignment. A point control is
used to move SH 86 _Offset Left corridor 80’ to the left.

12. Select Corridor > Point Controls from the Roadway Designer menu bar or <D> the

Point Controls button.

13. In the Point Controls dialog box, select HMA_Lift1_Centerline-Top for the Point.

14. Toggle on Horizontal for the Mode.

15. In the Horizontal Offsets area, key in -80 for both the Start and Stop offsets.

16. <D> Add.
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17. <D> Close.

!."! Point Controls = [-E )
Comidor. SH 86 Offeet_Left Add
o . + Station Limits

HMA_Lft1_Centeddin + Start: J03.80.78 ﬂ Close
i Stop: 26D
@ Horizontal Verical Both oP° | 260+43.16 ﬂ
Help
Control Type: Alignment - J Horzontal Offsets
Horizortal Alignment: (o ag ,Jﬂ et -80.00 L
' Stop: 20,00 had
Use as Secondary Alignment Vastical Offsets
Priority: 1
Horizortal and Vertical Controls;
En Pri Mama Start Station  Stop Siation  Mode Type Control
X 1 HMA_L#R1_... 203+80.28 260+43.16  Honzontal Alignmest SH 86

The final step is to add the target aliasing.

18. Select Tools > Target Aliasing from the Roadway Designer menu. The Target Aliasing
dialog box is displayed.

-

._h" Roadway Designer - C\Projects\12345\DesigniInRoads\123450DE5_Labé.ird

Parametric Constraints...
Curve Widening...
Yertical Gore Tool...

Design Input Report {ird file)

Results Report...

Opticns...

19. In the Target Aliasing dialog box, Highlight Corridor — 12345DES from the Surface or
Corridor list.
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20. <D> Add. The highlighted entry is moved to the Aliases list.

H Target Aliasing

Tamget ! <Active Surfaces

Surface or Comdor

Comidar - Scabon Detour
Comidor - Templale: Transtion
Surface - 12345 edsting ground
Surface - Defaul

Aiase
1' Add -» l

Uze Clozest

21. Highlight Surface - 12345 Existing Ground from the Surface or Corridor list.

22. <D> Add.
Bt Target Aliasing
Target | 2Active Sudace> x| B —
Surface or Comdor Ahasesn [ c ]
Comidar - OFf Ramp |Comdor-123450ES @ = 0| /43— =
Comidor - Scabron Detour | Surface - 12345 exsting ground Hep
Comidor - Template Transtion
Surfaca - Dafauk

Uza Clo=est

23. <D> Cancel to dismiss the Target Aliasing dialog box.

The order that aliases are listed is important because it determines the testing order. In this
exercise, the end condition tests against the Corridor — 12345DES first. If it cannot tie to the
corridor it tests against the Surface — 12345 Existing Ground.

24. Scroll through the stations and notice how the right end condition behaves.
25. Select File > Save from the Roadway Designer menu bar.
26. <D> Close to dismiss the Roadway Designer dialog box.

Chapter Summary:

e InLab 14.1 -Modifying a Single Template Drop a single template drop was modified by
moving a point.

e InLab 14.2 -Target Aliasing target aliasing was used to tie one corridor to another. This
method also allowed the corridor to tie to the existing ground as needed.
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LAB 15 - Creating Design Surfaces

This lab demonstrates the methods of creating design surfaces. These range from creating a single surface from
a single corridor to creating multiple surfaces from multiple corridors to creating a single surface from multiple
corridors.

Chapter Objectives:
e C(Create a surface from a single corridor.
e Create multiple surfaces from multiple corridors.
e Create an alternate surface for a corridor.
e C(Create a single surface by combining corridors.

Before beginning this lab, verify that the following files are loaded:
e (C:\Projects\12345\Design\InRoads\12345DES Geometry.alg
e (C:\Projects\12345\Design\InRoads\12345 existing ground.dtm
e (C:\Projects\12345\Design\InRoads\12345DES.ird (created in lab 4)
e (C:\Projects\12345\Design\InRoads\DES12345 Templates.itl
e (C:\Projects\12345\Design\InRoads\Combine Surfaces.ird

Lab 15.1 - Create a Surface (dtm) From a Single Corridor

Creating a surface from a single corridor uses the basic functionality of the Create Surface command. Here, a
single design surface is created from the 12345DES corridor.

1. Select Modeler > Roadway Designer from the InRoads menu bar.

2. Select Corridor > Create Surface from the Roadway Designer menu bar or <D> the

Create Surface button % .

3. In the Create Surface dialog box, key in 12345DES for the Name. To avoid confusion
later on, it is best to use the corridor name for the surface name.

4. Set the Default Preference to Proposed.
5. Verify that the following check boxes are toggled on:

Empty Design Surface (to ensure no residual data is used)

¢+ Add Exterior Boundary (to eliminate erroneous triangles in concave areas of the
design model)

¢ Triangulate (to create the triangulated model)
Remove Loops (to correct areas where template drops cross)

6. Set the exterior boundary style to Exterior Boundary or DTM_Exterior.

7. Highlight the 12345DES corridor from the Create Surface(s) From list.
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bt Create Surface IEI
gy —
Mew Surfaca for Each Comidor . Preferences .. |

I 7] Empty Design Suface | [ _Hee |

Include Mull Paints
Densfy Harizartal Curves using Chord Height Talerance
Densfy Vertical Curves using Chord Height Tolerance

| Trangulate

Create Suface(s) from:
12M5DES

Scab-on Detour
SH BE_Offset_Left
Template Transition

Fllz

Features

Add Transverse Features

Style:

Create Atemate Sufaces

Process Visible Range Only
| Remove Loops

Display Features in Plan View

]

8. <D> Apply. This creates the surface and displays the Results window.

9. Examine the contents of the Results window then Close it. The information displayed will

depend on the Option settings. These are found under Tools > Options on the Roadway

Designer menu bar.

10. <D> Close to dismiss the Create Surface dialog box.

11. Minimize the Roadway Designer dialog box.

One method of reviewing the dtm is to display the features into the MicroStation file. Follow
the steps below to display the features from the newly created surface.

12. From the InRoads menu bar, select Surface > View Surface > Features.
13. In the View Features dialog box, select 12345DES for the Surface.

14. Verify that all features are highlighted in the Features list.
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15. <D> Apply.

!“ View Features &3 |
Suface:  ¥12345DES -1 Apply
l Close
[ Fiter... |
[ Edt Stye... |
[ Help
Features:

Name Style Description - ﬂ
12345DES-ABC_Cen...Centerline Created by roadway .|} -
12345DES-HMA_Lift... Centerline Created by roadway ...
12345DES-HMA_Lift... Centerline Created by roadway ...
12345DES-HMA_Lift... Centerline Created by roadway ...
12345DES-LT_ABC_...D_EOP Created by roadway ...
12345DES-LT_ABC_...D_HINGE Created by roadway ...
12345DES-LT_ABC_...D_LANELINE Created by roadway ...
12345DES-LT_HMA... D_EOP Created by roadway ...
12345DES-LT_HMA... D_EOP Created by roadway ...
12345DES-LT_HMA... D_EOP Created by roadway ...
12345DES-LT_HMA... D_LANELINE  Created by roadway ...J -

16. <D> Close to dismiss the View Features dialog box.

17. Examine the displayed features.

DTMs created with the Roadway Designer have some properties that need to be set. These
control how the surface is displayed and how it is used in volume calculations. Follow the
steps below to make the settings changes.

18. In the InRoads main dialog box, select the Surfaces bottom tab.
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19. <R> on 12345DES and select Properties from the menu.

EH DTNUCy HNNUaUD AIVE CAILUT [ =T L2~
<Unnamed> - = @ \ 2? B - | o
File Suface Geometry Drainage Evaluation Modeler Drafting Tools Help
e IR
= ~ | Data Type Active Features  Deleted Total Blocks Min Northing
=5 Surfaces I Breakline Fe.. 9543 46 0 9543 46 155570212
5-# Default 2 Contour Fea... 0 0 0 0 0 0.0
il 9 ground @) Exterior Feat... 505 1 0 505 1 155570212
Sare i Brea... 0 0 0 0 0 0.00
S r Feat... 0 0 0 0 0 0.00
m Fea... 0 0 0 0 0 0.00
Set Active Points 4 47 0 4 1 1555692.12
Triangulate les 3754 0 530 4284 1 0.00
Copy...
Close
Empty
I Properties...
L == »

20. Notice the Preference and Type in the Surface Properties dialog box. The Preference
controls some display properties and the Type determines how the surface is used when
calculating volumes.

Fﬁ Surface Properties
Surface: I 13945DES -
Mame: 1234RDES
Description: Created from roadway de
Maimum Length: .00

[7] Lock Triangulation

21. <D> the Advanced Tab.
22. In both the Cross Sections and Profiles areas, set the Symbology to D_Finished-Grade.
23. <D> Apply to accept the changes.

24. <D> Close to dismiss the Surface Properties dialog box.

Lab 15.2 - Creating Multiple Surfaces from Multiple Corridors.

This exercise illustrates the process of creating multiple surfaces at one time.
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When the surface properties were accessed in the previous lab, the active surface was set to the
12345DES surface. The active surface needs to be set to the 12345 Existing Ground surface in
order for the corridors to process correctly.

1. Expand the Roadway Designer dialog box.

2. Set the Active Surface to 12345_Existing Ground.

=B « b +=4LoH-1DM <
Comdor: 12345DES - Station: 203+80.28 GJG) +
Active Surface: [ 12345 existing ground = Interval: 25.00

Template: 12345_HMA_2lane

3. Select Corridor > Create Surface from the Roadway Designer menu bar or <D> the
Create Surface button.

4. Toggle on the New Surface for Each Corridor check box. This disables the Name
field and each new surface is named after its corridor.

5. Verify that the settings made in the previous lab are still in affect.

6. Highlight all of the corridors in the Create Surface(s) From list.
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7. <D> Apply.
Bt Create Surface
Default Preference: | ponosad
I [V] New Surface for Each Comidor | Preferences...
%ty Do
("] Include Null Points
| Add Exterior Boundary - Style: [DTM_Extenor ']

Densify Horizontal Curves using Chord Height Tolerance
Densify Vertical Curves using Chord Height Tolerance
(V] Triangulate

Add Transverse Features

Style:

Create Atemate Surfaces
Process Visible Range Only
[¥] Remove Loops
|| Display Features in Plan View

8. Examine the contents of the Results window. Note the point control information from the
previous labs. Close the Results winow.

9. <D> Close to dismiss the Create Surface dialog box.
10. Minimize the Roadway Designer dialog box.

11. In the InRoads dialog box, notice that there is a new surface for each corridor (the
12345DES surface created in the first exercise was emptied and the data replaced with this
run). InRoads uses the corridor name for the surface name when creating multiple
surfaces.

12. Expand the Roadway Designer dialog box and select File > Save from the menu bar.

13. <D> Close to Dismiss the Roadway Designer dialog box.
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Lab 15.3 - Create an Alternate Surface

The Alternate Surface option is used to create a surface from points specified in the template. This is in
addition to the normal, finished grade surface that is created. This exercise illustrates the process of creating an
alternate surface. The HMA Crowned B10 template is modified to create the alternate surface, the Template
Drop is updated, and the surfaces are created.

In the first series of steps the template is updated to specify the points that are used for the
alternate surface.

1. From the InRoads menu bar, select Modeler > Create Templates.

2. Inthe Template Library arca, expand the C:\Projects\12345\Design\InRoads)
DES12345 Templates.itl folder.

3. Expand the 1 - Templates folder.

4. <D> <D> on the HMA_Crowned_B10 template.

5. <D> <D> on the LT_POSS point.

6. Toggle on the Alternate Surface check box.

7. In the Alternate Surface key in field, type Subgrade.
8. <D> Apply.

9. <D> Close.

10. Repeat steps 3 through 8 for the points indicated in the illustration above.

11. Select File > Save from the Create Template menu bar.

12. <D> Close.

The template is prepared to create the alternate surface. Next the template drop is updated.
13. From the InRoads menu bar, select Modeler > Roadway Designer.

14. Set the Corridor to SH 86_Left_Offset.

+F=ho#H-tDM « » =B ¢
Coidor: | SH 86_Offset_Left = Station: 203+80.28 ﬂ
Active Surface: | 12345 existing ground v interval: 25.00

Template: HMA_Crowned_B10
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15. Select Corridor > Template Drops from the Roadway Designer dialog box, or <D> the
Template Drops button.

16. In the Template Drops dialog box, highlight the entry in the Current Template Drops list.
17. <D> Synchronize With Library button.
18. <D> Close.

Everything is ready to create the alternate surface. The finished grade design surface and the
alternate surface are created at the same time.

19. Select Corridor > Create Surface from the Roadway Designer menu bar or <D> the
Create Surface button.

20. Toggle off the New Surface for Each Corridor check box.
21. In the Create Surface dialog box, key in SH 86_Left_Offset for the Name.
22. Highlight the SH 86_Left_Offset corridor from the Create Surface(s) From list.

23. Toggle on the Create Alternate Surfaces check box.
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24.

<D> Apply.

Default Preference: [pmposed ,]

| New Surface for Each Comidor Preferences...
Gty Do S
|| Include Null Points

(V] Add Exteror Boundary - Stle: | DTM_Exteror v

| Densify Horizontal Curves using Chord Height Tolerance
[] Densffy Vertical Curves using Chord Height Tolerance
[] Trangulate

Create Surface(s) from:

[12345DES
Off Ramp

SH 86_Offset_Left

. e
| F—

| Cipping Options... |

Features

["] Add Transverse Features

Style:

I [¥] Create Atemate Sufaces I
[ Process Visible Range Only

[¥] Remove Loops

|| Display Features in Plan View

Bt Create Surface (=]

25. Review the report displayed in the Results dialog box, then <D> Close the Results dialog

26. <D> Close to dismiss the Create Surfaces dialog box.

27. Select File > Save from the Roadway Designer menu bar.

28.

box.

Minimize the Roadway Designer dialog box.
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29. Notice, in the InRoads dialog box, that the Subgrade surface has been created.

B¢ Bentley InRoads XM Edition [oll= =
<Unnamed> -~ S AN ®— | 7
Fle Suface Geometry Drainage Evaluation Modeler Drafting Tools Help
S = IEE

= | Data Type Active Features  Deleted Total Blocks Min Northing Min Easting Mi|
= €3 Surfaces I¥ Breakline Fe.. 1824 8 0 184 8 155579747 327758142
-9 Default . @ Contour Fea... 0 0 0 0 0 0.00 0.00
2 g 12345 existing ground 9| Exterior Feat... 457 1 0 457 1 155579747 327758142
+ p 12345?25 o J% Inferred Brea... 0 0 0 0 0 0.00 0.00
i - Sen;p atED ;ansltmn [@] Interior Feat... 0 0 0 0 0 0.00 0.00
+| Ccab-on Uetour ++
-5 Off Ramp 1 Emdm: FE: 2 g g S g 1555783.?12 3277572.22
1. SHB86_Offset_Left e el : y
: (¥ Triangles 3178 0 4712 365 1 0.00 0.00
I +- B Subgrade I
a Surfaces ::?a Geome’ﬁryi S [ P T ' ‘

Finished Saving 'C:\Projects\12345\Design\InRoads\12345DES_Lab.ird'

Lab 15.4 - Create a single surface from two corridors

Many design types have multiple corridors. Divided highways, intersections, and interchanges can use two or
more corridors. Often, it is desirable to have a surface model of the entire project instead of a separate surface
for each part. This exercise demonstrates how to a create single surface from two parallel corridors.

This exercise uses a different corridor than the previous exercises. The first steps load the
Combine Surfaces.ird file.

1.
2.

6.

Expand the Roadway Designer dialog box.
Select File > Open from the Roadway Designer menu bar.

Highlight the C:\Projects\ 12345\ Design\InRoads\ Combine Surfaces.ird file
and <D> Open.

Scroll through the stations for both corridors. The 12345DES corridor is the initial phase
of construction and is tied to the existing ground. The SH86_ Offset Left corridor is the
second phase and ties to the 12345DES corridor on the right and the existing ground on the
left.

Select the SH86_Offset Left corridor.

L Y » =0 u ¢
Coridor: SH 86_Offset_Left = Station: (<] 260+0000 +|
Active Suface: | 12345 existing ground - Iniorval: 25.00

Template: HMA_Crowned_B10

Select Tools > Target Aliasing from the Roadway Designer menu bar.
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7. Notice that aliases have been set up for this corridor. Target Aliasing is used to determine
how corridors are clipped when combining corridors.

E Target Aliasing

[

Target: = =

Surface or Comidor Aliases:

; 8 —— Cancel
Surface - 12345DES Add - Cormidor - 12345DES
Surface - Default Surface - 12345 existing ground Hel
Surface - Off Ramp e R e

Surface - Scab-on Detour
Surface - SH 86_Left_Offset
Surface - SH 86_Offset_Left
Surface - Subgrade

Surface - Template Transition

Use Closest

8. <D> Cancel to dismiss the Target Aliasing dialog box.
The next series of steps identifies the settings used in the Create Surface dialog box.

9. Select Corridor > Create Surface from the Roadway Designer menu bar or <D> the
Create Surface button.

10. Key in SH 86_Combined for the Name.
11. Set the Default Preference to Proposed.
12. Verify that the following check boxes are toggled on:

Empty Design Surface
Add Exterior Boundary
Triangulate

Remove Loops

* & & o

13. Set the exterior boundary style to Exterior Boundary or DTM_Exterior.

14. Highlight the 12345DES and the SH86_Offset_Left corridors from the Create Surface(s)
From list. Hold the Ctrl key and <D> on each corridor.

Clipping options determine how the two corridors will be combined into one surface. The
option used here, Clip End Conditions Only, will delete overlapping end condition features
from the 12345DES corridor.

15. <D> the Clipping Options button.

16. In the Clipping Options dialog box, <D> on the entry in the Clipping Option column until
it reads Clip End Conditions Only.
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17.

18.

19.
20.
21.
22.
23.

<D> OK. This dismisses the Clipping Options dialog box.

b Clipping Options >
Comidor Clipping Comidor Clipping Option { OK
12345DES SH 86_Offset_Left Clip End Conditions Only I ‘f Cancel

Help

In the Create Surface dialog box, verify that New Surface for Each Corridor and
Create Alternate Surfaces are toggle off .

<D> Apply to create the combined surface.

Review then <D> Close on the Results dialog box.

<D> Close to dismiss the Create Surface dialog box.
Select File > Save from the Roadway Designer menu bar.

<D> Close to dismiss the Roadway Designer dialog box.

The last series of steps displays the combined surface’s features into the MicroStation file for
review.

24.
25.
26.
27.
28.
29.

Delete any graphics displayed in the drawing.

From the InRoads Menu bar, select Surface > View Surface > Features.
In the View Features dialog box, select SH 84_Combined for the Surface.
Verify that all features are highlighted in the Features list.

<D> Apply.

<D> Close to dismiss the View Features dialog box. The illustration below shows the
features in the combined surface.
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Cross sections are discussed in the next chapter, however, below is a sample cross section of
the combined surface.

30. In the InRoads dialog box, <R> on the 12345DES Surface and select Save from the menu.
This surface is used in the next lab.

M4 Bentley InRoads XM Edition

<Unnamed> i = @ \ )'.? g

File Suface Geometry Drainage Evaluation Modeler Draft
b s o | B ] | e e |

Data Type
- % Surfaces = I3 Breakline Feature
2 = Default 39 Contour Features
- 2B 12345 existing ground 5] Extatior Features
) i — -
s E I = IBreakIme
SavE Ao St
Features
Set Active oints
Triangulate s
Copy...
Close
& . 1 ] Empty
& Surfaces |&a Geo . [ =
- | Properties... ——
Toggles Locate Features/rocereoraprresrmome=———

Chapter Summary:

e InlLab 15.1 -Create a Surface (dtm) From a Single Corridor a surface was created from a
single corridor. The basic settings used when creating most surfaces were demonstrated.

e InLab 15.2 -Creating Multiple Surfaces from Multiple Corridors. multiple surfaces were
created from multiple corridors. When generating multiple surfaces, each surface is named
after the corridor that created it.

e InLab 15.3 -Create an Alternate Surface an Alternate surface was created. The template
was modified to identify which points are used to create the alternate surface. The template
drops were updated and setting changed in the Create Surface command.

e InLab 15.4 -Create a single surface from two corridors a single surface created by two
combining corridors. Target Aliasing was used to identify how corridors are clipped to
create the combined surface.
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Reports

- Cross Sections, Volumes, and

This lab illustrates the changes in cross sections, volumes, and reporting from InRoads 2004 to InRoads XM.
These changes came about due to changes in the templates and dtm.

Chapter Objectives:

Create and update a set of cross sections to show the design surface and components.
Calculate End Area Volumes for the cross sections.

Add an area of unsuitable material to the volume calculation.

Use a volume exception when calculating End Area Volumes

Examine the End Area Volume reports.

Create a Station Base report to an alignment.

Create a Station Base report to a feature.

Before beginning this lab, verify that the following files are loaded:

C:\Projects\12345\Design\Drawings\Reference Files\12345DES Model.dgn

C:\Workspace\Workspace-CDOT XM\Standards-
Global\InRoads\Preferences\CDOT _Civil.xin

C:\Projects\12345\Design\InRoads\12345DES_Geometry.alg
C:\Projects\12345\Design\InRoads\12345 existing ground.dtm
C:\Projects\12345\Design\InRoads\12345DES.ird
C:\Projects\12345\Design\InRoads\DES 12345 Templates.itl

Lab 16.1 - Create Cross Sections

This lab demonstrates the changes made in the Create Cross Sections command and illustrates the changes
made in the surface (dtm) from the 2004 edition to the XM edition of InRoads.

Step 1 resets the text scale factor for InRoads so that the cross sections will display correctly.

1. Select Tools > Options and <D> the Factors tab and set the scale factors to 30. This
can also be done from the Global Scale Factors dialog box.

2. <D> Apply.

3. <D> Close.

The cross sections created in the following steps display the existing ground and the
trinagulated design surface only. This is to illustrate what features (template points) are used to
create the triangulated surface model.

4. Select Evaluation > Cross Section > Create Cross Section from the InRoads menu

bar.
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5. Inthe Create Cross Section dialog box, toggle on the 12345 Existing Ground and the

12345DES surfaces.

s Create Cross Section

{3 Create Cross Section
- g General
Source
Include
(£ Controls
{3 Custom
{21 Layout
(] Axes
{27 Grd
{27 Details
{3 Ascil

Set Name:

Create:

Interval:

Left Offset:

Right Offset:

Vertical Exaggeration:

("] Show Data Outside Elevation Range

SH 86

Window and Data ~

50.00
-80.00
80.00
2.0000

ol = |[&]

B e

Surfaces:
Object Name
it rm flid BYI
[<] 12345 existing groun... ~ T_Existing Ground BY!

[<] 12345DES

D_Finished-Grade BY] [T]

[

Apply

J[Prefermces...][ Close J[ Help J

6. <D> Include in the Create Cross Section explorer.
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7. Toggle off Components. This is done to illustrate what is stored as a surface. Normally,
this toggle is left on. The components will be added to the cross sections in later steps.

B Create Cross Section [o] @ =3
{23 Create Cross Section Surface

General || Crossing Features
» I?_]ZT:ZZ [ Adjust Range
(£ Controls | Projected Features
{3 Custom
22 Layout __1'.‘
(23 Axes 10.00 _
{3 Ascl [7] Annotation

| Volumes

Storm and Sanitary
["] Crossing Structures

[ Projected Structures

-
T
—

| Apply | [Preferences..| [ Close | [ Hep |

8. <D> Apply, then <D> in the MicroStation view window to place the cross sections.
9. <D> Close to dismiss the Create Cross Section dialog box.

10. Examine the first cross section. The design surface (12345DES) represents the upper most
points of the template. The remaining features (created from the template points) are
stored in the dtm as untriangulated features.

/— Design Surface

el \‘1“\-_7--—-

STA. 203480

Next, the components are added to the cross sections using the Update Cross Section
command.

11. Select Evaluation > Cross Section > Update Cross Section from the InRoads menu
bar.

12. Toggle on the Display On radio button.

13. <D> Components in the Update Cross Section explorer.
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14. Highlight 12345DES in the Surface area.

15. <R> in the Component area and select Select All from the menu.

16. <D> Apply.

F=H\Eol <=

Projected Features
Storm and Sanitary

E Update Cross Section
Cross Section Set: Mode: (7) Refresh ] @ Display On ) Display Off
[sHas ) #| sat 203.202 Siop: | 260+43.16
{3 Update Cross Section Surface:
Ef:ﬂ Name Description
5 Components S

i2345DES Created from roadway deI

|HMA_Lit3

Component:

Name Style Description
ABC D_ABC Class 6  Aggregate Base Cour... |=
[HMA_Lift1 D_HMA_Pvmt Hot Mix Asphalt Pave...
HMA_Lift2 D_HMA_Pvmt Hot Mix Asphalt Pave...

D_HMA_Pvmt Hot Mix Asphalt Pave...

¥ I selectan

Ctrl+A

Select None

Invert Selection

Ctrl+N

Apply [ Close

o

17. <D> Close to dismiss the Update Cross Section dialog box.

18. Examine the first cross section. The surfacing components are shown. End condition
components are not shown in the cross sections because they are also part of the surface.

Lab 16.2 - Calculate End Area Volumes

This exercise demonstrates the basic End Area Volume command. This command has changed due to changes
in the dtm data, however, the concept is the same. The design surface (specified by the surface Type in the
Surface Properties) is compared to the existing surface (also specified by the surface Type) to determine the

amount of Cut and Fill.
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1. Select Evaluation >Volume > End Area Volume from the InRoads menu bar.

2. On the General leaf, notice the Surfaces selected. Surface 12345 Existing Ground has the
Type of Existing and 12345DES has the type of Design.

3. Toggle off Create XML Report.
4. Toggle on Cubic Yards.
5. <D> Apply.

Bt End-Luee Ve =15 ==
r

6. Examine the cross sections. Notice the various types of data shown in the illustration
below.

6640 6640

8630 ~ 8630
Cut Data Fill Data
. i+
6620 STA. 205+00 6620
-80 -60 -20 0 20 40 £0 30
CUT AREA=54 .81 SF. 233.52 FILL AREA=[0.24 S.F.
CUT VOLUME=1086.77 C.Y. FILL VOLUME=16.5% C.Y

Mass Ordinate

Some materials shown in the template are computed as normal embankment. In this example,
the D SUBBASE material is included as embankment. The steps below change the settings for
the subbase so that it can be included as embankment.

7. 1Inthe End Area Volumes dialog box, <D> on Classifications in the End Area Volumes
explorer.
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8. <D> in the cell of the D_SUBBASE row and the Mass Ordinate column so that it reads

Include.
E End-Area Volumes [o] @ (=
File
Cross Section Set: S | gorfwce | Parent IClassificmionl Mass Ordinate |(1'.'uk Do};audor] Tllogggc
= existing gn| Surface : !
[%H i ] ﬂ D_SUBBASE  Component 12345DES | Designed I Include I :1.0000
[ End-Area Volumes D_HMA_Pvmt  Component 12345DES | Designed ude 1.0000
General D_ABC_Class 6 Component 12345DES | Designed | Exclude 1.0000
i Unsuitable Maternials by Feature
| -0 neyitahle Matadale b ation !
3 ompaction,/ EXpansion
Volume Exceptions
Added Quantities
Forced Balance
As Buit
Annotation
)
[ Aoy | [Preferences..| [ Close | [ Hep |
9. <D> Apply.
10. Examine the cross sections. Notice the change in the data.
BE4D BE44
D_SUBBASE Excluded
wso e R w0
820 | STh 205+00 8620
=80 =-E0D =40 =20 1] 20 40 &0 80
CUT AREA=IES 36 SF 19713.35 FILL SREA=B.79 S.F.
CUT WOLUME=5430.21 C.Y. FILL VOLUME=395.35 C.Y,
6E40 640
D SUBBASE Included
wso e R 0
6820 | STe 205400 6620
=80 -0 =40 =20 1] 20 40 E0 E0
CUT AREA=ISS 36 SF E783.Bl FILL #REA=]16,79 SF,

CUT VOLUME=-5430.21 C.Y.

Lab 16.3 - Unsuitable Material

FILL VOLUME=5795.25 C.Y,

The existing ground may contain material that cannot be used in the construction of the design project. This
exercise demonstrates the use of the Unsuitable Materials by Station option.
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The steps below set up the dialog box to use the unsuitable material options. The other settings
remain the same.

1. Inthe End Area Volumes dialog box, <D> Unsvuitable Materials by Station in the End
Area Volumes explorer.

2. Select 203+80.28 for the Start Station.

3. Select 260+43.16 for the Stop Station.

4. Key in 0.50 for the Cut Depth.

5. Key in Z.00 for the Fill Depth.

6. <D> Add. The data is placed in the Unsuitable Materials list.

Note: There is currently not a style for unsuitable material. That is why Default is used

here.
HEnd-Area Volumes [o] @ ==
File
o Sechon ek Start Station: 203+80.28 -~ 1+ m
[SH% ']ﬂ Change
. £A End-Area Volumes | Stop Station:§ 260.43.16 M -
General Style: Default o
O =l NSl Snals DY ESall e
Cut Depth:
% Unsuitable Materials by Station B 0.50
Llgssmicatons Fill Depth: 1.00
Compaction/Expansion

Volume Exceptions

oyl sy Unsuitable Materials:

Forced Balance

As Built Start Station Stop Station Matenal Cut Depth Fill Depth
fewdtation 203+80.28 260+43.16 Default 0.50 1.00

[ Apply l IPreferenoes...] [ Close l [ Help ]

7. <D> Annotation in the in the End Area Volumes explorer.

8. Toggle off Cut Shape and Fill Shape. fThis is so that the unsuitable material shapes
can be seen.
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9. <D> Apply.
B End-Area Volumes o |[@|[==]
Cross Section Set Prefic. | Suffix | Precision | Location Name
[sHes :
[ &3 End-Area Volumes 012 |
Generel [ Cut Centroid Symbol
Unsuitable Maternials by Feature O Fill Centroid Symbol
Unsuitable Materials by Station
=i B Cut Area CUTAF SF. 012 Bottom Left
aws g OO & Fil Avea FILLAF SF. 012 |Botiom Right
ke el (] Cut Volume CUTW|CY. (012 |[Bottom Lekt
Added Quartties X Fill Volume FILLVC/ CY. |02 Bottom Right
Forced Balance Mass Ordinate 0.12 Bottom Center
i £ [ Tabulated Area 0.12 Top Left
[ Tabulated Volume 0.12 Top Right
I oy J[Preferences.| [ Cose | [ Hep |

10. Examine the cross sections. Notice the change in the data. The cut and fill volumes have
changed to account for the unsuitable material.

BG40 6540

Unsuitable Material

in Cut Area
8630 6530
6620 6620
Unsuitable Material
. diarsg in Fill Area
8610 ST4. 314430 6610
-80 -60 -ap -20 Q 20 40 60 B0
CUT AREA=3588 S.F. -33397 54 FILL #REA=265.49 SF.
CUT YOLUKE=2157 61 C.¥. FILL VOLUME=12581.20 €.¥.

11. <D> Close on the End Area Volumes dialog box.

12. <D> No on the dialog box that is displayed.

Lab 16.4 - Volume Exceptions

Volume exceptions are used to omit specified cross sections from earthwork calculations. This allows the
design model to be run continuously through the project and still account for the area where no earthwork is
done. In the exercise, a set of custom cross sections is generated to show the beginning and end of the volume
exception. Then the exception is set up in the End Area Volume command. The volume exception runs from
station 208+15.83 to station 212+89.50.

The first series of steps is used to set up the custom cross section set.

1. Select Cross Section > Create Cross Section from the InRoads menu bar.
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2. Inthe Create Cross Section dialog box, on the General leaf, verify that the 12345 Existing
Ground and 12345DES surfaces are selected.

3. <D> Include in the Create Cross section explorer.
4. Toggle on Components.
5. <D> Custom in the Create Cross section explorer.

The steps below are used to display cross sections normally, from the beginning of the project
to station 208+00.

6. Key in 208+00.00 for the Stop Station (the Start Station is set to the beginning station
by default).

7. Key in 50.00 for the Interval.

8. <D> Add.
Bt Create Cross Section o] B [
{2y Create Cross Section Station Type Type: [Séalion Range ']
General Details
i Start Station:
Include
= Stop Station:
Interval:
Left Offset:
Right Offset:
Skew Angle:
Features Storm and Sanitary Structures
["] Crossing [] Crossing
[C] Projected [] Projected
Update Graphics l Import... J [ Save J [Save As]
[ Apply | [Preferences..| [ Close | [ Hep |

The steps below are used to display a single cross section at station 208+15.83and at station
212+89.50 .

9. Set the Type to Perpendicular.

10. Key in 208+15.83 for the Station.
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11. <D> Add.

h Create Cross Section

{4 Create Cross Section
General
Source
Include

{3 Controls
44 Custom
¥ General
Layout
(3 Layout
] Axes
{1 Grd
{2 Details
{23 Ascll

Station Type
203+80.28  Station Range
208+15.83  Pemendicular

Type: Pempendicular

Details
Station:

Left Offset:
Right Offset:

Features
[7] Crossing

[ Projected

Storm and Sanitary Structures

|| Crossing

[] Projected

#
#

e e
208+15.83 +
-100.00 +|
100.00 +|

#|
+|

[ Impnrt...J [ Save J [Save As]

[

Apply

] [Preferences...] [

Close

J

Hep |

14. Set the Type to Station Range.

17. Key in 50.00 for the Interval.

15. Key in 213+00.00 for the Start Station.
16. Key in 260+43.16 for the Stop Station.

12. Key in 212+89.50 for the Station. (all other settings remain the same)

13. <D> Add.

The steps below are used to display cross sections normally, from station 213+00 to the end of
the project.
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18. <D> Add.
H Create Cross Section o | @ 537
{2y Create Cross Section Station Type Type: § Station Range ']
G | -
i 203+8028  Station Range Details
nclude 208+1583  Pemendicular Start Station: §213+00.00 +
{23 Controls 212+8950  Pempendicular Stop Station: §260+42 16 +
25 Cust
T2 Gorerd e +
e Layout Left Offset: 100,00 +|
{ yout -
ﬂ AL:;Z Right Offset:  100.00 ﬂ
{1 Gnd Skew Andle:  0~00'00" ﬂ
{1 Details
(£ ASCII
Features Storm and Sanitary Structures
[~ Crossing [] Crossing
[ Projected [] Projected
Update Graphics [ Import... J [ Save J [Save As]
| Aoy | [Preferences..| [ Ciose | [ Hep |

19. <D> Apply. <D> a blank area of the MicroStation view window to display the cross
sections.

20. <D> Close to dismiss the Create Cross Sections dialog box.

The data used for the custom cross section set can be saved for use at a later time. The steps
below save the data.

21. <D> Yes for the message to save the data for the custom cross sections.
22. In the Save AS dialog box, navigate to C:/Projects/12345/Design/InRoads/ directory.
23. Key in SH 86.xsc for the file name and <D> Save.

To exclude the material within the volume exception, end area volumes must be recalculated.
The following steps create the the volume exception and recalculate the volumes.

24. Select Evaluation >Volume > End Area Volume from the InRoads menu bar.

25. <D> General in the End Area Volume explorer.
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26. Select SH 86_1 for the Cross Section Set. The other settings are correct.

H End-Area Volumes
File
Cross Section Set:

e atcnals by Feature
Unsuitable Materials by Station
Classifications
Compaction/Expansion
Volume Exceptions
Added Quantities
Forced Balance
As Built
Annotation

I SH86_1 hd I+|

Method

Surface T z

— e @) Standard

|¥] 12345 existing ... Bxdsting

] | [¥] 12345DES Design Comect for Curvature

Station Limits
[7] Use Station Limits

Imperial Units

Cubic Yards ©) Cubic Feet Ignore Areas Smaller Than: g pp
|| Create XML Report

== S|

£ [ER

[

Apply ] lPrefe:enoes...] [ Close

27. <D> Volume Exceptions in the End Area Volume explorer.

28. Select 208+15.83 for the Start Station.

29. Select 212+89.50 for the Stop Station.

30. <D> Add.

H End-Area Volumes
File
Cross Section Set

|53 End-Area Volumes
! General
Unsuitable Maternials by Feature
Unsuitable Materials by Station
Classffications

I % Volume Exceptions I

T
Forced Balance
As Buit
Annotation

[sH 6.1 - +

Settings

Start Station: § 208+15.83

Stop Station: § 51239 50

Volume Exceptions:

Start Station

Stop Station

Aoply ]lPrefe:enoesH Close

J [t |

31. <D> Apply to calculate the volumes.
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32. Examine the cross section at station 272+89.50. Notice the volumes listed for both cut and
fill are 0.00. No earthwork was calculated between the stations 208+15.83 and 212+89.50.

6540 6640
6630 6630
Ta. 212+
6620 | A0 6620
100 -80 -60 -40 -20 a 20 40

FaIRe = - PRETI . W] = 37877.52

FILL VOLUME=0.00 C.Y.

I CUT VOLUME=0.0G C.Y. I

Lab 16.5 - Volume Reports

In addition to having volume information displayed on the cross sections, it can also be written to a tabular
report. This exercise demonstrates how to create the report and the various templates used with the report.

The steps below create the XML data used for the report.

1. Inthe End Area Volumes dialog box, <D> General in the End Area Volume explorer.
2. Select SH 86_1 for the Cross Section Set.

3. Toggle on Create XML Report.

4. <D> Apply. This displays the Bentley InRoads Report Browser.

The XML data is passed to the Bentley InRoads Report Browser so that it can be displayed in a
useful manner. The steps below use several report templates to present the volume data in
different ways.

5. In the Bentley InRoads Report Browser, <D> the Evaluation folder.

6. <D> the EndAreaVolume.xsl template.

10 Bentley InRoads Report Browser - C:\Lsers\clerree\AppDiata\Local\ Temp\RPTADSE i - SRR

File Tools Help

[\ Workspace \Workapace COOT_XM\,
e & End Area Volume Report
PR ous Sopa s xal Report Created: 3/26/2009
BamcEndAreaViolumeBalanc: Time 3
Al Bascohume sl
ﬁ CrassSection sl Cross Section Set Name: SH86_1
A} CrossSectionAllFeatures xel > 5
Al CrossSectonASCllrputFom Alignment Name: SH 86
A CrossSectonASClirputfom = Input Grid Factor: 1000000 Note:  Allunits i this report are in feed, square fest and cubic yards unless specified olherwise
wrfacef
: | | S Station Quantities - - -
_a_ﬂ Cross SectionGradabook NE » W Cut
Al CrossSectonGradabook ide Baseling  -------c-- R e A T Mass
X} CronsSectonporissal Station Factor Area Volume Adjusted Factor Area Volume Adjusted Factor Volume Adjusted Factor Volume Adjusted Ordinate
A CossSectionPortalistxs 203:8028 100 17713 000 000 100 701 000 000 100 o000 000 100 000 000 0.00
A CrossSectionProfleListxsl 20440000 100 17571 12886 12886 100 703 512 512 100 000 000 100 000 0.00 44 86
}%ﬂ P S 204+5000 100 171.85 32181 32181 100 702 1301 1301 100 000 000 100 0.00 000 15367
Aj] CrossSectonStaking Table xe i
R CosSechonaToCSVel 205+0000 100 16536 31223 31223 100 B7% 1454 1464 100 0.0 000 100 000 000 25125
Aj] CrossSectionSurveyFommat 205+5000 100 15692 29841 29841 100 1120 1851 1851 100 000 000 100 000 000 33115
& 20640000 100 15650 29020~ W00 VOOCIEIT sy 0 2580 CTLU DUV T UOU TLUUTT VLU T 000 39548
206+5000 100 15781 29102 29102 100 2659 4014 4014 100 000 000 100 000 000 44534
207+0000 100 160.17 29442 29442 100 3536 5736 5736 100 0.00 000 100 0.00 000 48340
e 20745000 100 5977 29624 29624 100 3352 6378 6378 100  0.00 000 100 000 000 51586
4 il 208+0000 100 15451 29100 29100 100 3300 6160 5160 100 000 000 100 0.00 000 54526
L Al it 208+1563 100 15332 9024 9024 100 3878 2404 204 400 000 000 400 000 000 BE{id

7. Examine the report in the right pane of the browser. This report only has a grand total line.

8. <D> on the EndAreaVolumePageTotals.xsl template.
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9. Examine the report in the right pane of the browser. This report only has page totals as well
as a grand total line.

10. <D> on the Volumes.xsl template.

11. Examine the report in the right pane of the browser. This report lists areas and volumes for
cut and fill along with the volumes for the components in the design dtm.

Volumes Report
Report Created: 3/26/2009
Time: 1:32pm
Cross Section Set Name: SH 86_1
Alignment Name: SH 88
Input Grid Factor: 1.000000 Mote: Al unts in thi report are in feet, sguare feet and cubic yards uniess specified otherwige.
Adjusted Included in Mass
Station Type Area Volume Factor Volume Mass Ordinate? Ordinate
203+80.28 0.00
Hormal Cut: 17719 0.00 1.00 0.00 Yes
Normal Fill: 7.0 0.00 1.00 0.00 Yas
Addad Cut: 0.00 1.00 0.00 Yas
Added Fill: 0.00 1.00 0.00 Yes
D_SUBBASE 108.00 0.00 1.00 0.00 Yes
D_HMA_Pvmt: 36.7T5 0.00 1.00 0.00 Mo
D_ABC_Class 6: 27.00 0.00 1.00 0.00 No
204+00.00 44 86
Hormal Cut: 175.71 125.36 1.00 128.86 Yes
Mormal Fill T.03 512 1.00 512 Yes
Added Cut 0.00 1.00 0.00 Yes
Added Fill: 0.00 1.00 0.00 Yas
D_SUBBASE: 108.00 78.87 1.00 T8.87 Yes
0_HMA_Pvmi: 3675 2634 1.00 26.84 No
D_ABC_Class & 27.00 19.72 1.00 19.72 Mo

12. Close the Bentley InRoads Report Browser and all open dialog boxes (except the main
InRoads dialog box).

Lab 16.6 - Station Base Reports

There are numerous other reports that can be generated from InRoads. they all function in a similar manner.
This lab demonstrates the process of creating reports. The Geometry Station Base report is used for an
example.
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The Station Base report measures the offste distance from the active alignment to a specified
alignment at given intervals along the active alignment. The steps below create the XML data
file for the station base report, then uses several report templates to present the data in a variety

of formats.

1. From the InRoads menu bar, select Tools > XML Reports > Station Base.

H-— &8

Jrafting  Qusniities

Type

Superelevation

E Named Symbology Manager...
E= Preference Manager. .
i Style Manager. .
% Copy Preferences...
Named Symbology Tools
N Varizble Manager...

Verbical Align...
Vertical Align...

%g Hahight Al Pencl
~#& Hichiaht Al ink

= Map Check

.| i Intersecting Aignment Stations,

L; Surfaces .
wll Suface Check

)

2. Inthe From area of the Station Base Report dialog box, note that the alignment SH 86 is
selected. Measurements are made perpendicular to this alignment.

& Station Base Report

Imlug'

‘=Y Station Base Report Fram

Surface:

Feature

Horizontal Abgrimants
Featunes

Lirnia
Siation
Start:

Stap:

| Aopy

: F'refwcu...l l

el Geerd @ Honzondal Mignment: §cH g5 - 4
- Include — .

T_Edge of Conc>Parking Lot +]

#
i

Close

Hep |

3. <D> Include from the Station Base Report explorer.
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4. In the Interval field, key in 100.

& Station Base Report

Imlug'

Honzontal Poirts

& Station Base Report bl
. G Un-fAlignmeart

=l Er

Evert

Vertical Points
| On-flignment
Bvent

[ ooy | [Prferences..] |

["] Cardinal Points of Selected Alignments,Features

Close

Hep |

5. <D> Horizontal Alignments from the Station Base Report explorer.

6. In the Include field, key in Off Ramp. Press the Tab key to accept the entry.

7. <D> Apply. This displays the Bentley InRoads Report Browser.

h Station Base Report

24 Station Base Aspor e +
Gereral
Selected:
re——re
il OF Ramo
Fsences.] |

[E=R1fi=]] ﬂ-
Filer .
Syl
ALG_PRO
Closs Hel J

8. In the Bentley InRoads Report Browser, <D> the StationBaseSingle.xIs.
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9.

Examine the report in the right pane.

[@"E@.\&;}ép&;h@.c':\D;s\;;;?e;\;p.;Bm;ii'.;c;?\%mp{épriﬁm — )
|[ File Toels Help
[C:\Workspace \Workapace-COOT_XM -
Bomm = Project: 12345DES Geometry
|1 DetaColection Description: SH 86 Design geomatry
(21 Evaluzton Baseline (Active) Alignment: SH 85
2 Geometry -
21 s File Name: C:\Projects\12345\Design\inRoads|12345DES_Geomelry alg
(] Imoges Last Revised: cferree 3/26/2009 6:20:33 AM
[l reersecongAbgrmers Sezmors Input Grid Factor: 1.00000000 Note: Al unEs in this. feport are in fest uniess specifisd otherwise:
(2] LegaiDescrptan
|21 LightRailManufacturng
& MapChex |l | eeeeeess Baseline Alignment - --—--.- ... Offset Alignment - - .- -
2] Obeolete Distance to Distance to
{5) RoadwzyDesign Station Offset Point Radial Direction Station Offset Point Radial Direction
2 Schemas P NN N Ty FoNF NF A - N e T N N N
j ;msa Ofiset (Specified) Alignment: Off Ramp
A} HSDMLandXML sl '
A}] ProfikExitingProposedBeva 205+00.00 0.00 5 15°1441" W 205+00.00 24.00 S 15°1441" W
Aj] ProfileStatonElevaton xel 1541441 G441 W
B PofeSatonBvatmnASCl 206+00.00 0.00 5151441 W 206+00.00 2400 ST W ||
S 207+00.00 0.00 5155 441" W 207+00.00 24.00 81544 W (S
208+00.00 0.00 5154 1441" W 208+00.00 24.00 S 16"1441° W
1) SatorOfetad 209+00.00 0.00 S 15° 441" W 203+00 00 24.00 S 16M441" W
Al] StatiorOffset AongSingle s 210+00.00 0.00 5154417 W 210+00.00 24.00 5 16"1441" W
i‘]ﬂ StanonOffset ongSingle ior 211+00.00 0.00 5 15°1441" W 21140000 24.00 § 16" 1441" W
A} SatonOffse WihVersine xs! A S
Bl Trmeverotustiona 212+00.00 0.00 515°1441" W 21240015 2869 S 20°475° W
(51 Superlevation 213+00.00 0.00 S 151441 W 21340129 4355 § 26351 W
j Sirfgoss 214+00.00 0.00 S 15°1441" W 214+04 54 69.05 S 32°3030° W
(2] Tabing 215+00.00 0.00 5151441 W 216+411.23 106.08 5 36°3716° W
|21 Tempitelirary 216+00.00 0.00 S 15°1441" W 216+2310 156.12 S 45%0152" W
%I l{‘“"“ = 217+00.00 0.00 51514417 W 217+4270 22158 SEIEI0ITW | |
. i =

This report is useful for determining the distance between two alignments. It can also be used
to determine the distance from an alignment to a surface feature. The steps below create a
station base report between an alignment and a surface feature.

10.
11.
12.

13.
14.
15.
16.

Minimize the Bentley InRoads Report Browser.
In the Station Base Report dialog box, <D> Horizontal Alignments in the explorer.

In the Include field, key in a space and press the Tab key to accept the entry. This clears the
Selected list.

<D> Features in the explorer.

Select 12345 Existing Ground for the Surface.
In the Features list, Highlight T_Edge of Qil497.
<D> Apply.

B Station Base Report ==
S|
- Gereral
Incdude Features:
= Name Style Description = ﬂ

T_Edge of Ci4% T_Edge of Ol Edge of Gil

_Edgeof | _odge of U
T_Edge of 0I512 T Edgecf O Edge of O
T_Edge of 0i555 T_Edgeof Ol Edge of Oi |
T Edge of 01539 T Edgeof Ol Edge of Ol
T_Edge of 0i62 T Edgeof il Edgeof Gl =
4 I L]

.Prﬂu'mcu...l[ Close Help J
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17. In the Bentley InRoads Report Browser, <D> the StationBaseSingle.xls.

18. Examine the report in the right pane.

Station Base Report

Repont Crealed. 3/26/2009
Time: 2:41pm
Project: 12345DES_Geometry
Description: SH 86 Design geomatry
Baseline (Active) Alignment: SH 86
File Name: C.\Projects\ 12345\ DesigniinRoads\12345DES_Geometry alg
Last Revised: cfemes 3/26/2009 6:20:33 AM

Input Grid Factor:  1.00000000 Note: Allunits in this report are in feot unless specified otherwise.
-------- Baseline Alignment - - - - - - - --------Difset Alignment - - - -~ -~
Distance to Distance to
Station Offset Point Radial Direction Station Offset Point Radial Direction

Offset Specified) Alignment: T_Edge of Qil497

226+50.00 0.00 S 151441 W 0+35.23 1320 5 15°34'50" W
227+00.00 0.00 S5 W4T W 0+85.23 -13.36 S 15700°34" W
227+50.00 0.00 S5 441" W 1+35.23 RERN 5 1573435 W
226+00.00 0.00 S5 441" W 1+86.23 -12.99 S 15°20033" W
228+50.00 0.00 S 15° 441" W 243523 1294 S 15°1624" W
229+00.00 0.00 515°441" W 2+85.23 S ERT S 15°0146" W
229+50.00 0.00 S5 H4TW 3+36.23 -13.20 S 15°0948" W
230+00.00 0.00 S5 441" W 3+85.23 -13.33 S 15°0027T" W
230+50.00 0.00 S5 4T W 4+35.23 -13.60 S 14°4903" W

A4 5 AR AN noan © acoadtadn i Ac0E 97 CER-T4 o ACeaT Ao LAF

19. Close the Bentley InRoads Report Browser and all open dialog boxes (except the main

InRoads dialog box).

20. Save the InRoads project then close InRoads.

Chapter Summary:

In Lab 16.1 -Create Cross Sections a set of cross sections was created showing the existing
ground and design finished grade. These were updated to show the design components.

In Lab 16.2 -Calculate End Area Volumes the cross sections generated above were used to
calculate End Area Volumes. The ability to include or exclude components from the
volume calculations was demonstrated.

In Lab 16.3 -Unsuitable Material an area of unsuitable material was defined using the
station method. This was used to modify the volume calculation.

In Lab 16.4 -Volume Exceptions A set of custom cross sections was created, then a volume
exception was defined.

In Lab 16.5 -Volume Reports the various templates for End Area Volume reports were
examined.

In Lab 16.6 -Station Base Reports the procedure for creating a Station Base report was
demonstrated. Reports from alignment to alignment and alignment to feature were created
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Creating Plan and Profile sheets is a repetitive and time consuming process. InRoads has automated this
process. This lab demonstrates P and P sheet creation and editing with the InRoads Plan and Profile Generator

command.

Chapter Objectives:

Input data for the initial P and P sheet creation

Prepare the seed files for the Plan and Profile Generator command
Edit sheet extents and recreate sheets

Move reference files within the sheet border

Add a model file to a single sheet

Before beginning this lab, verify that the following files are loaded:

C:\Projects\12345\Design\InRoads\12345DES Geometry.alg
C:\Projects\12345\Design\InRoads\12345 existing ground.dtm
C:\Projects\12345\Design\InRoads\12345DES.dtm
C:\Projects\12345\Design\Drawings\Reference Files\12345DES_Prof.dgn
C:\Projects\12345\Design\Drawings\Reference Files\12345DES Model.dgn

Note: The 12345DES Model.dgn file should have feature data displayed from previous
labs. If this file is empty or if data not appropriate for plan sheets is near the SH 86
alignment, then all data in the the file should be deleted and surface features from
the 12345DES.dtm and the SH 86 alignment should be displayed prior to working
the lab.

Lab 17.1 - Creating 100 Scale P and P Sheets

This lab illustrates the user input required to produce an initial set of P and P sheets.

L.

Open the C:\Projects\12345\Design\Drawings\Reference Files\12345DES_Prof.dgn file
in MicroStation.

The step below sets the scale factor so that text displayed by InRoads will be the proper size for
a 100 scale plan set.
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2. Select Tools > Options and <D> the Factors tab and set the scale factors to 200 for the
Text Scale Factor and the Cell Scale Factor. Set the Linestyle Scale Factor to 1. This can
also be done from the Global Scale Factors dialog box.

Hl:l_::n:nz = || B || = .
 Precsion | Genersl | Unisand Fomat |  Geomely
Talerances | Facto= | Abbrevisfions | Fai | Sight Distance

Tead Scale Facior 10:0. 0000 —_ Hedp |
Cedl Scole Factor 1000000 —."‘
Lime Shyée Scale Factor: 1 po0d =2
| B8 Seale Factors S
Tt 100.0000 ety |
Ced 1000000 @ o (ose |
Line Style: 1 npoo J

3. <D> Apply then Close.

Preferences are predefined menu settings that are used to set up the dialog box for a particular
style of plan sheet. In this case, a 100 scale plan and profile sheet with a 2 times vertical
exaggeration is desired. The steps below select the desired preference.

4. From the InRoads menu bar, select Drafting > Plan and Profile Generator. The Plan
and Profile Generator dialog box is displayed.

5. On the Plan and Profile Generator Main tab, <D> the Preferences button. This displays
the Preferences dialog box.

6. From the Preferences dialog box, highlight 100 Scale P&P (2x Vert).
7. <D> Load.
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8. <D> Close. This dismisses the Preferences dialog box.

ﬁ Plan and Profile Generator [= = =]
|  BoderandTle |  SymbolsandDetsls |  Matchlines |  SheetIndex
Main | PlanControls | ProfileCortrols |  Shestlayowt |  View Layout
Method Horizontal Alignment: Edit__
© Plan Only [sHas ~| #|
©@ Plan and Profile Geometry Projects in this VDF:
() Profile Only
Plan Views Help

() Use Plan Views
@ Use Station Limits
Profile Views

Note: Unless otherwise
noted, all measurements
for this command are in

s model units.
@ lse Station Limits Station Limits
éh Defautt
eets .
Start: 2020028 203+80.28
Generate Shests ﬂ
Stop: 2604316
(7 VDF Information Only 260+43.16 ﬂ
Length:
@ VDF Information and Host Files ntn: - 1400.00 ﬂ
Plan Views: Total: 0 Profile Vig H REEE @
In... Name Start Stop Name | MName:
100 Scale Full Profile 10 -
100 Seale Full Profile be m
100 Scale Full Profile 2¢ (] _
100 Scale Full Profile % B
Apply Preferences. . 100 Scale ROW Plan Shest
[ ] I I 20 Scale Full Plan Sheet i
HML Crzla N ihla Plan
' T | 3 Help
Preference "100 Scale PP (2« Ver) loaded

Preferences do not make all of the desired changes to menu settings, in particular those that are
project specific. The steps below make the project specific changes to the menu settings.

9. Back on the Main tab, in the Station Limits area, key in 204+00. OO0 for the Start station.

10. key in 260+00. 00 for the Stop station.

(@ |se Station Limite Station Limits
] Default
Sheets .
Start: | 204+00.00 203-80.28

Generate Sheets ﬂ

. Stop: | 260+00.00 2604316

() VDF Infarmation Only Lonath ﬂ

(@ VDF Information and Host Files nath 140000 ﬂ

Plan Views: Total: O Profile Views: Total: O
In... Name Start Stop Mame Start Stop
4 [l | 2
[ Apply ] [ Preferences. .. ] [ Close ]

Reference files that make up the plan portion of the sheets are selected from the Plan Controls
tab. The following steps are used to select the desired files.
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11. <D> the Plan Controls tab.

12. <D> the Model Files button. This displays the Open Model File dialog box.

Seed View Name: gTa

Width Left: 200,00
Width Right: 200.00
Overap: 0.00

Boundary Chords: g

[ Force Rectangular Boundary

Mode! Files:

E Plan and Profile Generator El = @
Border and Title |  SymbolsandDetsls |  Matchlimes |  Sheetindex
Main Plan Cortrols |  Profile Controls | Sheetlayout | View Layout

i
#
#

Madel Files...

13. Highlight the C:\Projects\12345\Design\Drawings\Reference
Files\12345DES_Model.dgn file.

14. <D> Open. The file is added to the Model Files list and the Open Model File dialog box

1s dismissed.

15. <D> the Model Files button. This displays the Open Model File dialog box.

16. Highlight the C:\Projects\12345\ROW_Survey\Drawings\Reference
Files\12345SURV_Topo.dgn file.

17. <D> Open. The illustration below shows the Plan Controls tab with the two files added.

Seed View Name: 5T4

Width Left: -300.00
Width Right: 200.00
Qverap: 0.00

Boundary Chords: g

[ Force Rectangular Boundary
Model Files:

E Plan and Profile Generator E' =] @
Boderand Tile |  SymbolsandDetals |  Matchlines |  Sheetindex
Main PlanCortrols | Profie Controls | Sheet Layoutt | View Layout

+
i
#

Mode! Files...

Help

4

Design®Drawings \Reference_Files"123450ES_Model.dan
ROW _Survey'Drawings“Reference_Files\ 123455 URV_Topo dan

I

[] Mested Attachments

[

Apply

] [ Preferences.

- |

Close
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The Profile controls tab determines how the profiles will be displayed. Most of the settings are
by the selected preference, however, it is a good idea to check the Surface area and make sure it
is set up as desired. In this exercise, only the existing ground is to be displayed in the profile so
it is the only one toggled on. The highlighted surface is used to determine where elevation
shifts occur. Because the existing ground is the only surface displayed, it is also used to
determine elevation shifts.

18. <D> the Profile Controls tab.
19. In the Surface area, toggle off all surfaces except 12345 existing ground.

20. Verify that the surface 12345 existing ground is toggled on and highlighted. The
illustration below shows the tab as completed.

F! Plan and Profile Generator o] & ([
Border and Title | Symbols and Details I Match Lines | Sheet Index
Main I Plan Controls | Profile Controls | Sheet Layout | View Layout

Seed View Name: STA,
Set Name: SH 86

Profie Frefeence [acveeal 7|
Vertical Alignment: @ [ Help |
Help

Profile Elevation Shifts Horizontal Spacing
@) Shift at Major Stations 7 Left to Left @) Right to Left

*) Shift at Minor Stations Distance: 500.00

) Shift Where Needed
Vertical Spacing

D Do Nat Shift _) Bottom to Bottom @) Top to Bottom
Mote: Highlighted surfaces bi .
control elevation shifts. istance: 500.00
Exampl
Profile Height: 200.00 mee
Profileg per Column: 4
fr T fr T
Margins E:
Top: 12500 Bottom: 25 0p f—_— }———
Left: 7500 Right: 7500 } 5
[ Apply ] I Preferences. .. ‘ l Close ‘

With the exception of the Host File, the Sheet Layout tab is set by the prererence selected. The
Host File is the base name that the finished sheets will be called. The host file name is
incremented for each sheet created so that they will all have a unique name. In the steps below,
the host file name is entered.

21. <D> the Sheet Layout tab.

22. <D> in the Host File field, then <D> the E button. This displays the Save As dialog box.
23. In the Save As dialog box, navigate to the C:\Projects\12345\Design\Drawings\ folder.
24. In the File Name field, key in Z2345DES _PnP.dgn.
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25. <D> the Save button. This dismisses the Save As dialog box adds the file name to the

Host file field.
= E— E— 1
B4 plan and Profile Generator = =[5 7
Boderand Téle |  SymbolsandDetals |  Matchlines |  Sheet Index
Main | Plan Cortrols Profile Controls | Shestlayout | View Layout
Sheet Number: 4 MName: 4 Host File Content
Host File: IC:"-.Projects"-J2345"-.Design"-.Dlawing u @ Single Shest Each
Seed Host File: £y i () Ml Sheets in O
C \Workspace ' Workspace-CDOT_ E] 3 eets in Une Edit Symbology...
Sheet Location
© L{ W Save Ac (=]
W —
A Savein: . Drawings -| & ;i [
[CA =
q [z Name Date modified Type Size =
"“}*‘ ) Cross_Sections 11/21/2007 3:38 PM  File Folder
me RecentPlaces || peference Files 4/14/20098:39 AM  File Folder
! J Tabs 1/26/2009 1:10 PM File Folder E
Y| &12345DES_EE rthwerkQ.. 11/20/2007 9:46 AM  Bentley Micro5tati..,
Shed Desktop #A]12345DE5_GenlNotes#,.. 11/20/2007 9:46 AM  Bentley MicroStati...
fT--u &12345DES_PIan##.dgn 11/20/2007 9:46 AM  Bentley MicroStati...
Clipy i #4]12345DES PnP#£.dgn  11/20/2007 9:46 AM  Bentley MicroStati..
Leve  ChrisFerree  J12345DES_Prof##.dgn  11/20/20079:46 AM  Bentley MicroStati...
Symj &12345DES_SAQGl.dgn 11/20/2007 :46 AM  Bentley Micro5tati...,
iy .5 #A]12345DE5_SAQ#2.dgn  11/20/2007 9:46 AM  Bentley MicroStati...
| computer #0]12345DES_StdPlanList... 1172072007 9:46 AM  Bentley MicroStati.. a
_ e W ™ 3
A
- File name: I 12345DES_PnP dan| - I I Save I
Metwork
Save as type: MicraStation Design Files {*.dan) - Cancel
Help

The Border and Title tab identifies the cell used for the sheet border. This tab should be
checked to ensure that the proper border cell is being used. Also check to make sure that all of
the toggles in the symbology area are turned off. If left on, erroneous data could be displayed

on the sheets.

26. <D> the Border and Title tab.

27. Verify that the Sheet_Design-Sheet cell is selected for the cell Name.
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28. Verify that all of the check boxes in the Symbology area are toggled off.

ﬁ Plan and Profile Generator

F=N{ECR %3

| Main | PanControls | Profie Controls |

Shest Layout |

View Layout

Border and Title | Symbals and Details |

Match Lines

| Sheet Index

Bonder

@ Cel () Reference File Name:

SHEET_Design-f + -

() Retain Cell Levels for Each Shest

MName:

() Same Level for Each Shest
@ Unique Level for Each Shest
Sheet Level:
Level Step: 1

Scale: 100.00

Symbology:
pr—
Object

[ Rotation
:l Date

:l User Text 1
:l User Text 2
:l User Text 3
:l User Text 4
[ | User Text 5

Name

m

LT

1 |

€| 1

-

Use Sheet Level

Browse...

[ Apply ] ’ Preferences. .. ] [

Close

l

29. <D> the Apply button.

30. <D> in the MicroStation view window.

The command creates a profile for each sheet (there are 5 sheets in this project) and then
creates the sheets, each as a separate dgn file. The last sheet is shown below.

‘\

e a0 ) e

Tt memnny )

L.

E 2 | T
| e L e |
— Sk 1
| Vi R £ 5
| -2 it
91_1_‘\_\ @ P s
§% L
=0 o
E A . = :
A T T — £
E — T — = g
E= =T — ——
B P / g
ER g e . &
| [ P ¥ i &
P | /3
| \ //
oo 5o
ccca

cise
gty

Project o /Cade

Bralect e

45 Comstructed
o Reisions:

PLAN SHEET

R
o
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Lab 17.2

The plan and Profile generator offers an easy to move between generated sheets. Using the
Sheet Index tab, sheets can be opened in without having to navigate through the MicroStation

menus. Use the steps below to review the other sheets.
31. <D> the Sheet Index tab.
32. Highlight sheet 1 in the Sheet Index list.

33. <D> the Show Sheet button.

Show Sheet
Clipping Boundary Mode: @ Calculate () Use Exsting

Sheet  Sheet Name Host File Sheet Rotation

FProjects™s “DesigntUrawings
M\Projectst 12245 Design®Drawings 100700°00"

[L I ]
[E I ]
[ ]

M\Projectst 12245 Design®Drawings 101700°00"

Delete Sheet | [Regenermte Sheet | | Show Sheet ||

Sheet Index:

1 1 C:\Projects 12345 \Design*Drawings 105" 00'00" Create Plot Set

\Projects’12345\DesignDrawings 91700000"

Sheet Views:

Sheet View Type View Name Anchor X Anchor Y
1 Plan STA 204+00.00 175 8.50
1 Profile STA 204+00.00 175 175

E Plan and Profile Generator E' =] @
Main | Plan Controls Profile Cortrols |  Shestlayout |  Viewlayou |
Border and Title | Symbols and Details | Match Lines | Sheet Index
VDF File Name: T

[ Apply ] ’ Preferences. .. ] [ Close ]

34. Repeat steps 31 and 32 for the remaining sheets.

- Creating 50 Scale P and P Sheets

To switch from 100 scale sheets to 50 scale requires some additional setting changes. Most of
these are handled through the preferences, however the Annotation Scale for the profile and
seed host file and the InRoads Scale Factors must be set before executing the command. This
insures that the correct annotation scale is applied to each sheet.

The (MicroStation) annotation scale does not affect graphic elements displayed by InRoads but

1t will affect elements added with MicroStation commands.

This lab uses the same data as above to create a set of 50 scale P&P sheets.

In the steps below, the model properties are changed in the 3D-Seed CDOT.dgn (seed host
file). This will ensure that each P and P sheet created will have the proper annotation scale for

the project.

1. Using the MicroStation menu bar, open the:
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C:\Workspace\Workspace-CDOT XM\Standards-Global\MicroStation\Seed\3D-
Seed_ CDOT.dgn

2. <D> The Models button on the MicroStation Primary toolbar. This displays the Models
dialog box.

3. On the Models dialog box, <D> the Edit Model Properties button. This displays the
Model Properties dialog box.

4. Set the Annotation Scale to 1" = 50’ using the drop down menu.

5. <D> OK. This dismisses the Model Properties dialog box.

JT.dgn (3D - V& DGN) - Micro5tation V& XM Edition

T Help

— ) —— Blo-s8-a-2-13-04%-R
B Models (o= |[2]
1 af=x 221 [

Type 20/30 Name Description

X Master Model
Model Properties

30~
Name: | CDOT Default 3
Description: | Master Model
Bef Logical:
O (= =} [50.0000(] - [1.00000
Line Style Scale:
[7] Update Fields Automatically

Cell Properties
[] Can be placed as a cell Cell Type: |Graphic »
1 oK | [ Cancal |

6. <D> Yes on the message window that is displayed. This has no effect because the drawing
is empty.

7. Close the Models dialog box.

8. From the MicroStation menu bar, select File > Save Settings.

Mt C\Workspace\Workspace- CDOT_XM\Standards-Global\MicroStation\Seed\3D-Seed_CDOT.dgn (3D - V8
|Ei|e Igdit Element Settings Tools Utilities Workspace Window Help CDOT Help

3 MNew.. Ctrl+N
" Open... Ctrl+0
" Close Ctrl+W
H Save Ctrl+S
Save As...

5 »
I Save Settings Ctrl+F I

15 Project Explorer
E Reference
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Note: The changes to the seed file only last until the computer is logged off. At the next
log in, the settings revert back their original state. The sheets created from the seed
file maintain the changes.

The same setting made above must also be made in the dgn file that will contain the profile
information. The following steps remove the data from the previous lab and update the model
properties and InRoads scale factors for 50 scale sheets.

9.

10.

I1.
12.
13.
14.

15.

16.
17.
18.
19.
20.
21.
22.

Open the C:\Projects\12345\Design\Drawings\Reference Files\12345DES_Prof.dgn file.

Select File > Save As from the MicroStation menu bar. Navigate to:
C:\Projects\12345\Design\Drawings\Reference Files\

Key in 12345DES Prof_50Scale.dgn for the file name.
<D> Save.

Delete all of the data in the dgn file.

Repeat steps 2 through 8 above.

The dgn files are ready for the new scale. Next the InRoads settings are changed for 50
scale..

From the InRoads menu bar, select Tools > Options and <D> the Factors tab and set the
scale factors to 50. This can also be done from the Global Scale Factors dialog box.

<D> Apply and then <D> Close to dismiss the dialog box used.
Display the Plan and Profile Generator dialog box.

<D> the Main tab.

<D> the Preferences button. This displays the Preferences dialog box.
From the Preferences dialog box, highlight 50 Scale P&P (1x Vert).
<D> Load.

<D> Close. This dismisses the Preferences dialog box.

h Preferences @
(P——
Mame: Close
50 Scale Double Plan o[l ]
50 Scale Double Profile 10« ad
50 Scale Double Profile 1x
50 Scale Double Profile 2w Save
50 Scale Double Profile fx

R0 Scale Full Plan Sheet
50 Scale Full Profile 1x Save As...

4 1 3 Help

il

Active Preference: 50 Scale PP (1x Vert)
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23.

24.
25.
26.
27.

28.
29.
30.
31.

Except for the Host File name, the user defined settings are still active and are used for this
lab. To set the Host File name:

<D> the Sheet Layout tab.

<D> in the Host File ficld, then <D> the Ll button. This displays the Save As dialog box.
In the Save As dialog box, navigate to the C:\Projects\12345\Design\Drawings\ folder.
In the File Name field, key in 22345DES PnP_50Scale.dgn.

<D> the Save button. This dismisses the Save As dialog box and adds the file name to the
Host file field.

<D> the Apply button.
In the “Do you want to regenerate Plan Views?” message box, <D> Yes.
In the “Do you want to regenerate ProfileViews?” message box, <D> Yes.

<D> in the MicroStation view window.

Nine 50 scale sheets are created. Follow the steps below to check that the correct annotation
scale was used.

32.

33.

34.
35.

<D> The Models button on the MicroStation Primary toolbar. This displays the Models
dialog box.

On the Models dialog box, <D> the Edit Model Properties button. The Model
Properties dialog looks like the illustration below.

Medel Properties

CDOT Default
Master Model

MName:
Description:
Ref Logical:

A |15,|}_v| 50.0000(]-[1

Line Style Scale: [Annotation Scale
Update Fields Automatically

x|

Cell Properties
Can be placed az a cel Cell Type: |Graphic +

QK Cancel

<D> Cancel to dismiss the Model Properties dialog box.

Close the Models dialog box.
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Lab 17.3 - Edit Sheet Extents

After examining the sheets created in the last lab, the intersection on sheet 4 should be centered
on the sheet. In this lab, the sheet extents are changed to center the intersection.

First, view sheet 4 to determine the amount of shift required.
1. <D> the Sheet Index tab.

2. Highlight sheet 4 from the Sheet Index list.
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3. <D> the Show Sheet button.

“ Plan and Profile Generator = | =
Min | PlanControls | ProfieControls |  Sheetlayost |  \Viewlayout |
Baorder and Title | Symbals and Details | Match Lines | Sheet Index
VDF File Name: -\ Projects 12345 Design'InRoads 50scale vdf Open...
Sy
Clipping Boundary Mode: @) Calculate () Use Existing
Sheet Index:
) Help
Sheet  Sheet Name Host File Sheet Rotation =
1 1 C:\Projects'12345\Design‘Drawings 105"00'00" ‘E Create Plot Set...
2 2 C:\Projectst 122345 Design Drawings 105700'00" B
3 3 C\Projects' 12345 Design"Drawings 105"00'00"
4 4 C\Projectst 12345 \Design Drawings 105700'00"
2 2 LFroj esign Wings
| [T | » None
| Delete Sheet | [Regenerate Sheet | | Show Sheet |
Sheet Views:
Sheet View Type View MName Anchor X Anchor Y
4 Plan STA 224+00.00 175 850
4 Profile STA 224-00.00 1.75 1.75
Edit...
[ Apply ] ’ Preferences. .. ] [ Close
/ S . \o S
\ B
p—
N b
:ﬁﬂﬂfrjé
E i
Ve, Sode: LA DAY Vel Sowe: fa huled | ey - [ — Biapet W
Tort T, Tl twitir toaa| [E— [ T o
§ = e e Ty T

Examining sheet 4 shifting two stations (200 feet) to the left centers the intersection.
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4. Open the C:\Projects\12345\Design\Drawing\Reference Files\12345DES Prof.dgn file.
5. Delete the previously displayed profiles.

Plan and Profile Generator can be used to specify the station extents of any sheet. Here, sheet
4 is adjusted to center the intersection and the other sheets will automatically be changed to
match. The steps below update the station extents on sheet 4.

6. <D> the Main tab.
7. Toggle on Use Plan Views.
8. Highlight sheet 4 in the Plan Views list.

9. <D> the Edit button. This displays the Edit Plan View dialog box.

B Plan and Profile Generator =NICH X |
| Borderand Title Symbols and Details | Match Lines | Shest Index
Main | PlanControls | ProfileControls |  Sheetlayoust |  View Layout
Method Horizontal Alignment:
© pinOn ET
@ Plan and Frofile Geometry Projects in this VDF:
© Profile Only 12345DES_Geometry
Flan Views Help
@ Use Plan Views
) Use Station Limits Mote: Unless otherwise
- noted, all measurements
Profile Views for thiz command are in
Use Profile Views model units.
@ Use Station Limits Station Limits
Default
Shests 204:00.00 | 2036028
Generate Sheets
i 260+00.00 | 260+4216
() VDF Information Only
@ VOF Information and Host Files e J
Plan Views: Total: 9 Profile Views: Total: 9
Mame Start Stop it
STA204+00.00  204+0000 210+00.00 u
STA 2100000 2100000 2170000
CTa 317,00 NN NTLAN 0N FRALAOAN
4| m r
[ Apply ] ’ Preferences. .. ] [ Close ]

10. In the Edit Plan View dialog box, key in 222+00. 00 for the Start station.

11. Key in 229+00.00 for the Stop station.
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12. <D> Apply. This displays the Adjust Plan Views dialog box.

B Edit Plan View :
View Name: STA 224+00.00 Aoply
set: 220000 | i Bk J[ oo |
Rotation: ~00'00" COwerap:

105" D000 0.00 Model Files. ..
Width L=t 10000 Width Right: 100,00

< Previous

[7] Force Rectangular Boundary — Boundary Chords: 6
Model Files:

Mext >

C:\Projects’ 12345 \DesignDrawings Reference_Files'123450E5_Model dai
C:Projects\12345°\ROW _SurveyDrawings Reference_Files'\123455URV_1

Help

4 | [l

[] Nested Attachments

The next steps update the remaining sheets to match the changes made to sheet 4.

13. In the Adjust Plan Views dialog box, toggle on Adjust all views to maintain view

lengths.
14. <D> the OK button.

h Adjust Plan Views

;

View Adjustment
) Do not adjust any other views

() Adjust only the neighboring view

I @ Adjust all views to maintain view lengths I

0K

Help

15. <D> Yes on the “Update view names in corresponding sheets?” Message box.

Bentley InRoads XM Edition

S

Update view name in corresponding sheets?

Mo
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16. In the Edit Plan View dialog box, <D> Close.

h Edit Plan View

View MName: STA 222-00.00] Apply
Start: 222-00.00 Stap: 229:00.00 Close
Rotation:  105"00'00" Overlap: 0.0 Model Files.
Width L=t 10000 Width Right: 100,00

< Previous
[7] Force Rectangular Boundary — Boundary Chords: 6

Model Files: Next >
C:\Projects’ 12345 \DesignDrawings Reference_Files'123450E5_Model dai Help
C:Projects\12345°\ROW _SurveyDrawings Reference_Files'\123455URV_1

e

1| 1] 3

[] Nested Attachments

Reducing the start station by 2, shifts the intersection to the middle of the sheet. Toggling on
Adjust all views to maintain view lengths, resets the stations on the remaining sheets.

Finally, the steps below regenerate the sheets.

17. On the Plan and Profile Generator dialog box, <D> Apply.

18. <D> Yes in the, “Do you want to regenerate Profile Views?” message.
19. <D> in the MicroStation view window.

20. After processing is complete, examine sheet 4 as described at the first of the lab. The
illustration below shows how the sheet looks.

7 ——
] jr’ / i Icl
g — B
é—— — - 0z9% 5 - " g
=X i
e I N Y
Bl —
: NEAAR . :

oot G FEER Shest Revisions . P T,

it SaESE o e i A Gansirucled FLah SHEET eject Ne.

v Seger A S Taweria | oot brore! b
e

arry
v Shetl Tubneli EENENY | kbort sz e of ek | el Mmta XN
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Lab 17.4 - Moving Reference Files Within the Sheet Border

After adjusting the sheets in the last lab, the first sheet has only 400 feet of data. The data is
aligned with the left margin of the sheet border, but should be aligned with the right margin.

This lab demonstrates how to shift the data within the sheet border.

1. Examine sheet 1, as described at the first of the lab. The illustration below shows sheet 1.
The reference files for the plan and profile need to be shifted 300 feet or 6” (paper scale) to

the right.

MATCH LINE $TA 204-+00.00

Bheet Revisions

MATCH LINE STa 208+00.00

A5 Consirycled

PLAN SHEET

Froject No/Code

2. On the Plan and Profile Generator’s Sheet Index tab, highlight sheet 1 in the Sheet Index

list.

3. Inthe Sheet Views list, highlight sheet 1 Plan.
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4. <D> Edit. This displays the Edit Sheet View dialog box.

Show Shest

| Delete Sheet | [Regenerste Sheet | [ Show Sheet |

VDF File Name: > Projectz"12345"Design*InRoads"5lscale vdf Cpen...

Clipping Boundary Mode: @) Calculate () Use Bxisting
Sheet Index:
) Help
Sheet  Sheet Name Host File Sheet Rotation  *
1 01 C:"-.Projects"-.‘lZM?'-Design"-.Dlawings 105™0000" = Create Plo
1) CA\Projectsh1 ‘\Diesign*Drawings 1057

3 03 C:MProjectst12345"DesignDrawings 105™00'00"

4 04 C\Projectst 12345 Design Drawings 105700'00"
5 05 C:M\Projectst12345"Design\Drawings 39"00°00" -

4 | i | v None

Shest Views:
Sheet View Type View MName Anchor X Anchor Y
1 Plan STA 204+00.00 1.75 8.50
—— — —
1 Profile STA 204+00.00 175 175

ﬁ Plan and Profile Generator ol = (]
Min | PlanControls | ProfieControls |  Sheetlayost |  \Viewlayout |
Baorder and Title | Symbals and Details | Match Lines | Sheet Index

[ Apply ] ’ Preferences. .. ] [ Close ]

5. Inthe Anchor X field, key in 7. 75.
6. <D> OK. This dismisses the Edit Sheet View dialog box.

B Edit Sheet View |t S|

Sheet: 1

View Type:  Flan

View Name: S5TA 204+00.00
Anchor X B3 7 |
Anchor Y: 250

Help

7. 1In the Sheet Views list, highlight sheet 1 Profile.
8. <D> Edit. This displays the Edit Sheet View dialog box.
9. Inthe Anchor X field, key in 7.75.
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10. <D> OK.

B Edit Sheet View

Sheet: 1
View Type:  Profile
View Name: STA 204+00.00

Anchor X: I 775

Anchor Y: 175

11. <D> the Regenerate Sheet button.

12. <D> Yes on the message box that is displayed.

ﬁ Plan and Profile Generator EE@
Main | PlanControls | ProfieControls |  Sheetlayowt |  ViewLlayout |
Border and Title Symbolz and Detailz | Match Lines | Sheet Index
VDF Filz Name: = Projects’ 12345\ Design‘InRoads"50scale.vdf Open...
Show Sheet ) )
Clipping Boundary Mode: @ Calculate () Use Existing
Sheet Index:
] Help
Shest  Sheet Name Hast File Sheet Rotation  *
1 1] C\Projects’ 12345 Design* Drawings 105700°00" = Create Plot Set...
2z 0z C:\Projects'12345" Design*\Drawings 105™00°00" ;
3 03 C\Projects’ 12345 Design* Drawings 105"00°00"
4 04 C:\Projects'12345" Design*\Drawings 105™00°00"
k] 05 C\Projects’ 12345 Design Drawings 39"00'00" -
< 1 | » None

| Delete Sheet | JRegenerate Sheet | [ Show Sheet |

Sheet Views:
Sheet View T| Bentley InRoads XM Edition &
1 Plan
1 Profile

. This sheet border and its data will be deleted and re-created. Do you
_L wish to continue?

I Yes I I MNo

[ Apphy ] ’ Preferences... ] [ Close ]
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The sheet now looks like the illustration below.

Sheel Rewisions

MATCH LINE (STA Z04+030.00

MATCH LINE STA 208+00.00

As Conwirycled

o
- toject No./Gose

Ry,

Lab 17.5 - Adding a Model File to a Single Sheet

Many of the specialty groups create data that is included on the plan sheets. However, much of
this information applies to a localized area and is contained on one or two sheets in the set ( a

bridge or intersection, for example).

This lab demonstrates how to attach a Model File to a single P&P Sheet. A traffic signal plan is

added to Sheet 4.
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1. Examine sheet 4, as described at the first of the lab. The illustration below shows sheet 4.

AR

T —— 17 )
- a Tl :

LG W

0209
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R raszok——kﬁ‘jﬁi \\ \ \ <

WM&TCH LINE STA 2224+00.00
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o
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(06_"/ ” in
g
— b —3
T
e

Shest Revisians

A5 Consiructed

PFLAN SHEET

Froject No./Code

Additional models are added from the Edit options on the Main tab of the Plan and Profile
Generator dialog box. The steps below illustrate this process.

2. <D> the Main tab.

3. Highlight sheet 4 in the Plan Views list.
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4. <D> the Edit button. This displays the Edit Plan View dialog box.

S.

@ Use Plan Views

() Use Station Limits

700,00 #

(@ VDF Information and Host Files

ﬁ Plan and Profile Generator EII El I@
|  BoderandTile |  SymbolsandDetals |  Matchlines |  Sheetlndex
Man | PlanCortrols |  ProfieCortrols |  Shestlayout |  View Layout
Method Horizontal Alignment:
© Pan Only #
@ Plan and Profile Geometry Projects in this VDF:
() Profile Only 12345DES_Geometry
Plan Views Help

Maote: Unless othenwise
noted, all measurements

Profile Views for this command are in
llse Profile Views madel units.
@ Use Station Station Limits
i Default
Sheets 4| 200028
Generate Sheets
i J 260+43.16
() WDF Information Cnly

Plan Views: Total: 9 Profile Views: Total: 8
In... Name Start Ste| ~ Mame Start Stop g
K] SIAZis=n000 15:00.00 || |STA204:0000 2040000  208:D0.00 u
4 STA 222+00.00 222+00.00 22 STA208-0000  208-00.00 2150000
= 7| |eTaMEnAn  MALANAN 7P7.n000
< | 1 3 4| 1 2
[ Apply ] ’ Preferences. .. ] [ Close ]

In the Edit Plan Views dialog box, <D> the Model Files button.

B Edit Plan View

View MName: 5Ta 222:00.00

Start: 222:00.00 Stop: 229:00.00
Rotation:  105~D0'00" Overlap: 0.00
Width L=t 10000 Width Right: 100,00

[7] Force Rectangular Boundary — Boundary Chords: 6
Model Files:

g

Apply
Close
Madel Files...
< Previous

Mext >

C:\Projects’ 12345 \DesignDrawings Reference_Files'123450E5_Model dai
C:Projects\12345°\ROW _SurveyDrawings Reference_Files'\123455URV_1

4| 1 §

[7] Mested Attachments

Help

In the Open Model File dialog box, navigate to

C:\Projects\ 12345\ Traffic_ITS\ Drawings\ Reference_Files.

Highlight the 12345Signal01.dgn file.
<D> Open.

Back in the Edit Plan Views dialog box, <D> Apply.
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This change only occurs on sheet 4. Therefore. there is no need to update the other sheets.
10. <D> No in the message box that is displayed.

11. <D> Close to dismiss the Edit Plan View dialog box.

B £ it Plan View 22
Wi Name: 5Ta 22200 00
S R e R | Cose |
Rotation: 105 0000" Orverdap: 0.0 s |
Width Left 10000 Width Right: 100 00 —
< Previous |
Force Reclangufar Boundary  Boundary Chords: 6 T s
Model Fles Nei> |
C\Projects' 12345 Design Drawings\Reference_Fies) 123450E5_Modeldgl | Help |
C:h\Projects’ 1 2345\ ROW_Survey’\Drewnge'\Reference_Fles™ 123455 URW_T|

C:\Projecis'1 2345\ Traffic_ITS"\Drawings"{' Bentliey InRioads XM Edition = |

Update view name in cormesponding sheets?

ST m——

Since the added model file only affects on sheet (sheet 4), there is no need to generate a new
complete set. Instead, only sheet 4 is updated. The steps below are used to update the sheet.

| Nestad Atachments

12. In the Plan and Profile Generator dialog box, <D> the Sheet Index tab.
13. In the Sheet Views list, highlight sheet 4.

14. <D> the Regenerate Sheet button.
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15. <D> Yes on the message box that is displayed.

H Plan and Profile Generator =0 >
Main | PlanCortrols | ProfleControls |  Sheetlayowt |  View layout |
Border and Title I Symbals and Details | Match Lines | Sheet Index
VDF File Name: >\ Projacts' 12345 Design‘In Foads"50scale vdf New... Open..
o b
Clipping Boundary Mode: @) Calculate (7)) Use Existing
Sheet Index:
) Help
Sheet  Sheet Name Host File Sheet Rotation *
1 m C:\Projects".12345\Design‘Drawings 105"00'00" = Create Plot Set...
2 [ C:\Projects’ 12345\ Design’\Drawings 105"00°00" 1
3 Iﬁp C \Projects'.12345\Design‘\Drawings 10500'00"
4 [i7] C:*Projects’ 12345 Desian \Drawings 105"00°00" I
3 [1)3] C\Projects esign \Urawings A
4 m | » None
| Delete Sheet | JRegenerate Sheet | | Show Shest |
Sheet Views:
Sheet Vie = I
Bentley InRoads XM Edition B3
4 Flan
4 Profile
. This sheet border and its data will be deleted and re-created. Do you
__I_l wish to continue?
I Yes I l Ne
’ Apply ] ’ Preferences. .. ] [ Close ]

The sheet now looks like the illustration below.

2

WM&TCH LINE STA 2224+00.00

WMATCH LINE STA 229+00.00

AR Sheet Revisians
FLes Dren: Tty Irit,

e T FSCALCHIRT] Vit Sts da teted| (v

UL [ntgrmntion el Lead Tnifs

mrm

A5 Consiructed

Froject No./Code

PFLAN SHEET i
rajeet e

[ETEE)

O [Sirwctars
[ [l T T
Eheel Subual:  TEVATHY | Bbad Dsabe W af w0y | Seel Mimber LER

Code

16. Close the Plan and Profile Generator dialog box.
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17. <D> Yes on the message box that is displayed. Navigate to C:\Projects\12345\Design\
InRoads\ and name it Z2345DES 50Scale.vdf.

Bentley InRoads XM Edition (3]

Save Current VDF File?

Yes Mo ‘ | Cancel

18. Save all of the data files and Close InRoads.

19. Close MicroStation.

Chapter Summary:

e InlLab17.1-Creating 100 Scale P and P Sheets the input data for the initial 100 scale Plan
and Profile Generator run was described

e InlLab 17.2 -Creating 50 Scale P and P Sheets the annotation scale in the seed files was
changed for 50 scale sheets along with the InRoads scale factors and the Plan and Profile
Generator settings. Then a new set of sheets was generated

e InLab 17.3 -Edit Sheet Extents the sheet extents for the 50 scale plans were modified to
center the intersection and the sheets were regenerated

e InLab 17.4 -Moving Reference Files Within the Sheet Border the reference files (plan and
profile) were moved within the sheet border to the right margin

e InlLab 17.5-Adding a Model File to a Single Sheet a traffic signal plan model file was
added to sheet 4 only
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LAB 18 - Tab Sheets

This lab demonstrates the functionality build into the standardized tab sheets. It highlights the ability to
quickly modify the sheet’s structure by adding and removing columns and dividing the sheet so that it will fit
within the sheet border. The functionality is similar with all of the standardized tab sheets. This lab uses the
DES_Tabulation of Surfacing.xls file for the exercises.

Chapter Objectives:
e Update the Pay Item File location
e Add additional columns to the table
e Delete columns from the table
e Modify fields associated with asphalt pay items
e Add additional rows to the table
e Enter data in the new rows and columns
e Divide the main sheet into sub sheets

e Link the sub sheets to a MicroStation sheet border.

The files used in this lab are:
e (C:\Projects\12345\Design\Drawings\Tabs\12345DES _Tabulation of Surfacing.xls
e C:\Projects\12345\Design\Drawings\12345DES TabMisc##.dgn

Lab 18.1 - Update the Pay Item File location

In order for the tab sheet to function properly, it must access the Trnsport_Itemlist.csv file. The location of this
file is specified in cell D1 of the Surfacing Sheet worksheet. This exercise demonstrates how to select the the
Trnsport_Itemlist.csv file’s location.

1. Start Excel and select File > Open.
2. Inthe Open dialog box, navigate to C:\Projects\12345\Design\Drawings\Tabs.
3. Highlight the 12345DES_Tabulation of Surfacing.xls file and <D> Open.

A B c D I F G H | 1 K
.| Update r Browse for Pay tem Fki Pay ltem File: C:\Workspace-CDOT_XM\Standards-Global\Trnsport_emlist.csv

Data Entry | PayMem: 20205011 304-08000 40300721 40334841

Divide Sheet 5 : 4
Humber of Lifts: L L !

% Irreg to Apply: 5% 5%

| Tabulation of S5u

Notice that the text for the Pay Item File is red. This indicates that the file is not found.
Without this file, additional pay items cannot be added. To locate the Trnsport Itemlist.csv
file:
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4. <D> the Update / Browse for Pay Item File button. This displays the Update /
Browse for Pay Item File dialog box.

A B

Pa
1 Update / Browse for Pay item File y

Data Entry

Divide Sheet

Lad

5. <D> The Browse for Pay Item File button. This displays the Open dialog box.

—

Update / Browse for Pay Item File @

Download New Pay Item File

Browse for Pay Item File

Return to Excel

6. Navigate to the C:\Workspace\Workspace-CDOT _XM\Standards-Global\ directory.
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7. Highlight the Trnsport_ltemlist.csv file and <D> Open.

@- Open
QU l Jlorkspace-CDOT_XM\Standards-Global vl"’: | | Search L

‘ Organize v 222 Views ~ B tNew Folder

Favisrite Links Name Date modified Type Size
EF Documents i CEG Files
B Deskt InReoads

AR MicroStation

% RecentPlaces .

N e %—- i
18 Computer ) Trnsport_ltemlist.csv
E Pictures

EI—J“ Music

% Recently Changed
IR searches
Public

Folders ~

File name: X LCSVFIJEE{-HV} v]

8. <D> the Return to Excel button in the Update / Browse for Pay Item File dialog box.

' Update / Browse for Pay Item File

Download New Pay Item File

Browse for Pay Item File |

Return to Excel

The text for the Pay Item File is now black, indicating that the Trnsport_Itemlist.csv file is
available for use.
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Lab 18.2 - Adding a Pay Item

There are times when additional pay items need to be added after work has begun on the tabulation sheet. The
standardized tab sheet can add and sort the additional columns, keeping the existing data in the sheet with its
proper pay item. In this exercise, a column for Removal of concrete pavement is added.

Pay Item:

Number of Lifts:

% Irreg to Apply:

202-05011

na

304-06000

nia

403-00721

1

5%

403-34841

4

5%

Tabulation of Surfacing

Station

Sawing Concrete
(10.5 Inch)

Aggregate Base
Course (Class 6)

Hot Mix Asphalt
(Patching)
(Asphalt)

Hot Mix Asphalt (Grading SX) (100) (PG 64-22)

LF

TON

sY

TON

From

To

Bottom

Bottom Lift 2 Lift 3 Top

1+00

5+00

5+00

12+00

12400

19400

19+00

26+00

26+00

31+00

31+00

38+00

45+00

45+00

52+00

52400

59+00

58+00

66+00

B6+00

73+00

73+00

80+00

80+00

87+00

24

850

488 366 366

§

87+00

94+00

830

488 366 366

§

The illustration above shows the sheet before adding the column.

1. <D> the Data Entry button. This displays the Surfacing Data Entry dialog box.

[

A

Update / Browse for Pay ltem File

Data Entry

Divide Sheet

Pay

2. Scroll down the list of pay items and highlight the 202-00210 Removal of Concrete
Pavement pay item.
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3. <D> the Add Items button.

202-00215
202-00220
202-00226
202-00240
202-00245
202-00246
202-00247
202-00248
202-00250
202-00300
202-00400
202-00401
202-00410
202-00420
202-00425
202-00450

Removal of Concrete Curb Ramp

Removal of Concrete Pavement (Planing)

Removal of Asphalt Mat

Removal of Asphalt Mat (Spedal)

Removal of Asphalt Mat (Planing)
Removal of Asphalt Mat (Planing)
Removal of Asphalt Mat (Planing) (Spedal)
Removal of Asphalt Mat (Flaning)

Removal of Rumble Strips

Removal of Pavement Marking

Removal Of Building(s)
Removal of Bridge

Removal of Bridge (Special)
Removal of Mat From Bridge

Rem of Ped Rail

Removal of Bridge Railing
Removal of Portions of Present Structure (Class 1)

Delete a Pay Item

already placed in sheet

5Y
SY
SY
sY
TON
sY
LS
LF

LS
EACH
EACH
SY

LF
SY

Close

Surfacing Data Entry
Automatic Pay Item Entry

202-00165 Removal of Wal LS -
202-00170  Grinding And Texturing Concrete Pavement SY
202-00175 Removal of Concrete LS
20200190 Removal of Concrete Median Cover Material sY
202-00195 Removal of Median Cover Sy
20200200 Removal of Sidewalk sY
20200201 Removal of Curb LF
202-00202 Removal of Gutter LF
202-00203 Removal of Curb and Gutter LF
202-00204 Removal of Curb Gutter and Si
20200205 Removal of Wheel Stop EACH
202-00206 sY

4. <D> Close to dismiss the Surfacing Data Entry dialog box.
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Notice that the Removal of Concrete Pavement is now the first pay item column on the sheet.
Also note that the data in the sheet was shifted to keep it with the proper pay item.

Pay Item: 202-00210 202-05011 304-06000 403-00721 403-34841

Number of Lifts: nfa nfa nfa 1 4

% Irreg 1o Apply: 5% %

Tabulation of Surfacing

) Ré::.i:::f 5"";‘1"09_‘5“;:::;““ :33::3?(‘:12?:} Hozn::lti:i:;']u“ Hot Mix Asphalt (Grading SX) (100) (PG 64.22)
Station Pavement {Asphalt)
s¥ LF TON sY TON
From To Bottom Bottom Lift 2 Lift3 Top
1200 5400
5200 12400
12400 19400
19+00 26400
26400 31200
31400 38400
38400 45400
45400 52400
52400 59-00
55+00 66+00
65+00 T3-00
73+00 80+00
80+00 £7-00 2 820 485 388 388 38
a7+00 8400 890 458 66 386 366

The illustration above shows the sheet after the new column is added.

Lab 18.3 - Deleting a Pay Item

Sometimes pay items originally added to the sheet are not used. The standardized tab sheet can
remove the specified columns and reorganize the remaining data. In this exercise, the column
for patching asphalt is removed.

1. <D> the Data Entry button. This displays the Surfacing Data Entry dialog box.

2. <D> the Delete a Pay ltem already placed in sheet button. This displays the
Delete Item dialog box.

3. Highlight the 403-00721 Hot Mix Asphalt (Patching) (Asphalt) pay item.
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4. <D> the Delete Iltem button.

Delete ltem

202-00210
202-05011

403-34871
411-10251
41201100
420-00500

Removal of Concrete Pavement

Sawing Concrete (10.5 Inch)

Hot Mix Asphalt (Grading SX) (100) (PG 76-28)
Emuisified Asphalt (CSS-1)
Concrete Pavement (11 Inch)

Geotextile (Paving)

I Delete Item I

5. <D> Close on the Delete Item and the Surfacing Data Entry dialog boxes.

Notice that the patching asphalt column is gone and the columns to the right have shifted over.
The illustration below shows the final layout.

Pay Item: 202-00210 202-05011 304-06000 403-34841
Humber of Lifts: na wa wa 4
% Irreg to Apply: 5%
Tabulation of Surfacing
Ré;?:::t:' Sawing Concrete | Agaregate Base | oy aconait (Grading SX) (100) (PG 64-22)
Station Pavement (10.5 Inch) Course (Class 6)
5Y LF TON TON
From To Bottom Lift2 Lift 3 Top
1+00 5+00
S+00 12+00
12400 19+00
19+00 26400
26+00 31+00
31+00 38+00
38+00 45+00
45+00 52+00
52+00 59+00
59+00 B6+00
B8+00 73+00
73+00 80+00
£0+00 E7+00 24 290 438 366 366 366
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Lab 18.4 - Additional Fields Associated with HMA Pay Items

Unlike concrete, asphalt pavement is laid down in a series of lifts. Each lift making up the total pavement
thickness could be a different thickness and/or a different grade (which uses a different pay item code). The
DES Tabulation of Surfacing.xls In addition, extra material is often added to the first (Bottom) lift of asphalt
to account for irregularities in the ground surface. These items are accounted for in the tabulation sheet with
two fields outside of the table and a heading row within the table. For the exercise below, the pavement
contains three lifts of PG 64-22 asphalt and one lift (the top lift) of PG 76-28 asphalt. The sheet shows four
lifts of PG 64-22 asphalt and one lift of PG 76-28 asphalt listed as a bottom lift. It will also use an irregularity
factor of 2% where the sheet currently shows 5%. The sheet will be modified to match the pavement
description given above.

1. <D> in the Number of Lifts cell for the 403-34841 Hot Mix Asphalt (Grading SX) (100)
(PG 64-22) pay item. (cell 14 in this exercise)

2. Use the drop down menu and select 3 from the list.
H | 1 | J [ K TE— M
sbal\Tmsport_ltemlist.csv
304-06000 403-34841 403-348T1

nla 4 1

5%

Hot Mix Asphalt
Hot Mix Asphalt (Grading SX) (100) (PG 64-22) | (Grading SX) (100)
(PG 76-28)

Aggregate Base
Course (Class 6)

TON TON TON

Bot‘lorn[ Lift 2 | Lift3 l Top Bottom
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The original Lift 2 row was deleted (including the data). The Lift 3 and Top rows were shifted
over and renamed. The illustration below shows the results.

H | J K L

abal\Tmsport_Itemlist.csv

304-06000 403-34341 403-34871
nfa 3 1
5% 5%
Tabulation of Surfacing
Aggregate Base | Hot Mix Asphalt (Grading SX) {100) (gf;d'::; ‘:irm’;}
Course (Class 6) (PG 64-22) porsghip ]
TON TON TON
Bottom | Lift2 Top Bottom

Next, the lift headings for the Top lift of the PG 64-22 asphalt and the lift of PG 76-28 are
modified.

3. <D>in cell K9 (it reads Top under the PG 64-22 main heading).
4. Key in Lift 3and press the Enter key.

5. <D>incell K10.

6. Keyin 7op and press the Enter key.

This changes the lift headings for the two asphalt items. The spreadsheet looks at these
headings to determine if the irregularity factor is applied. The irregularity factor is applied to
the Bottom lift only and if the PG 76-28 lift heading was not changed it would result in an
erroneous total. The illustration below shows the changes made.

H | J K J

»bal\Tmsport_Itemlist.csv

304-06000 403-34841 403-34871
n/a 3 1
S% 5%
Tabulation of Surfacing
Aggregate Base | Hot Mix Asphalt (Grading SX) (100) | Ot Mix Asphait
Course (Class 6) (PG 64-22) NGHbERG SA (00
(PG 76-28)
TON TON TON
Bottom | Lift 2 I Lift 3 Top
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Finally, the irregularity factor for the PG 64-22 is changed. The irregularity factor for the PG
76-28 does not have to be changed because it is not a Bottom lift.

7. <D>in cell 4. This is the % Irreg to Apply: cell for the 403-34841 Hot Mix Asphalt
(Grading SX) (100) (PG 64-22) pay item.

8. Key in 2 and press the Enter key. The change is made in cell I4. This value is used to
determine the total amount of material used for irregularities at the bottom of the sheet.

Lab 18.5 - Adding Additional Rows

It is possible that additional rows for data are required. These can be added using the functionality built into
Excel. In this exercise, two additional rows are needed.

1. Highlight rows 32 and 33. To do this, <D> and hold on the row number 32 and drag
through number 33 and release.

2. <R> in the highlighted area and select Insert from the menu.

o g
28 129+00 136+00
inn_an 143000
0 Aial <10 <A A S - % 2 F
L 150+00
= BIZEL-O-A-RHE
32 I I
33, & | Cut
au <2 Copy
) 2 Paste »
= Paste Special...
% 0
= I Insert
37 Delete 0
a8 Clear Contents
39 %' Format Cells...
Row Height...

40
Hide

41
Unhide

42

The additional rows are added above row 32.

Lab 18.6 - Add Additional Data to the Sheet

Now that the sheet is set up, the quantities for the new columns and rows can be added. Station extents for the
last five rows are needed. At the top of the sheet, quantities for removal of concrete pavement are added. At
the bottom, the quantities associated with the asphalt pavement are added. ( Note: on an actual project the
quantity values are calculated based on design data prior to creating this sheet. Here we are inserting an
arbitrary value to demonstrate the functionality of the sheet.)

1. <D>in cell F10. This is the first quantity cell of the removal of concrete pavement pay
item.

2. Keyin Z32and press the Enter key. This represents the number of square yards of
concrete pavement removed between station 1+00 and 5+00.
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3. Press Enter twice more. The cursor is in cell 113.
4. Key in 247 and press Enter.
5. Key in 316 and press Enter. This is in cell 114.

6. Scroll so that the Project Totals line is visible. The total for removal of concrete

pavement is 695.

Next enter the station numbers for the last three lines. The stations are in 700 foot intervals.

7. <D> in field C32. This is the first empty cell in the From station field.

8. Key in 25000 and press the Enter key. This is 700 more the value in the cell above.

9. Continuing entering stations (adding 700 each time) down to cell C36.

10. Repeat this process in the To station column. The illustration below shows the completed

station columns.

136+00 143+00
143+00 150+00
150+00 157+00
157+00 164+00
164+00 171+00
171+00 178+00
178+00 185+00
Irregularities
SubTotals 695
Project Totals 695
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11. To finish the data entry, copy the data from row 31 — columns H through O into rows 32
through 36. The illustration below shows the completed data entry.

Tabulation of Surfacing
Femorate! | sawing Concrete | Agaregate Base | Hot Wiz Asphalt (Grading 5X) "'l.a:";.':‘:“" Emslsidicd Fi:i"::.. Gestetile
Sration Domcrene (105 Inck} | Conrse (Class 6) (100] (PG 64-22) (190 (P e 2ny| Asebale (£55-1) proe (Paring)
Notas
¥ e TOM Ton Ton GAL 37 57
From To Battom vz | wifes Top
100 00 e 1334
5400 12400 1067
12400 13400 1867
300 26400 247 1867
2600 m00 16 1867
3100 38400 1867
38400 45400 1867
45400 52400 1267
52400 5300 1867
53400 bhe00 1881
66400 13400 1267
00 30400 1867
000 #1400 24 s30 45t 4 88 24t 1t 241
7400 34400 230 e 286 88 s 16 P
34,00 W00 530 425 4 86 245 15 4t
i 108:00 H30 486 44 44 P 1its 4t
108400 w00 230 e 86 88 25 16 e
15400 @200 &30 455 e L ETHY RS 6T
122:00 129:00 B30 488 4 44 P 1its e
123400 136000 #30 e 86 88 245 16 e
136400 300 &30 455 kol e ETHY RS e
143400 150500 B30 480 244 4 s 1its e
15000 00 #30 e 46 388 245 15 e
Ll #ede00 &30 455 kol L ETHY RS e
164500 100 230 480 244 44 s 1t e
1000 178:00 #30 a5t 46 88 245 186 P
500 W00 &30 a6 kLl e 248 RS e
[r— Hed
ST ords 635 . 13350 Teea | sas0 5430 3575 2640 e 40005
Project Totals 635 24 13350 184464 36T 2640 a2mn 40005
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12. Examine the totals for the Asphalt pay items. Note:

¢ Anirregularities total only for the bottom lift of asphalt
¢ Sub totals for each lift of PG 64-22
¢ A grand total for PG 64-22

Tabulation of Surfacing

Aggregate Base | Hot Mix Asphalt (Grading SX) (100) (g:: u'::; 2;;’:’?&1 Emulsified Asphalt
Course (Class 6) (PG 64-22) (PG 76-28) (C55-1)
ToN ToN ToN GAL
Bottom Lift 2 Lift 3 Top
290 438 266 266 245 176
890 438 366 366 245 176
890 288 366 366 245 176
146.4
13350 7466.4 5490 5490 3675 2640
13350 18446.4 3675 2640

Lab 18.7 - Dividing the Surfacing Sheet into Sub Sheets

It the sheet is too long to fit inside the sheet border, there is a option to divide the master sheet into sub sheets
of a specified number of data rows. When this option is selected, additional worksheets are added to the file
that contain a part of the master sheet along with a sheet totals table. In this exercise, it was decided the 20
rows of data was the maximum per sheet. (this number will vary based on the tab sheet being used and
additional information that may be included in the printable sheet.)

1. Scroll to the top of the sheet (if it is not there already).

2. <D> the Divide Sheet button. This displays the Sheet Rows dialog box.

[—— —

A B

Pa
Update / Browse for Pay ltem File y

Data Entry

2
Divide Sheet

3. Key in 20. This is the number of data rows used on each sub sheet.
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4. <D> OK.

Sheet Rows

Enter number of Rows on Each Sheet

Two sub sheets (Sub Sheet 1 and Sub Sheet 2) were created along with Sub Sheet Totals.

B | Sheet 1 Subtotals | 695 | 2 [ 7120 |

30

3

32

M 4 » M| Syrfacing Sheet | Sub Sheet 1 - Sub Sheet 2 -~ Sub Sheet Totals Surfacing Data Instructions -~ ¥J 0|
Ready

The master sheet (Surfacing Sheet) is left intact. To re divide the master sheet by a different
number of rows, delete the sub sheets and run through the process again.

5. Save but do not close the file.

Lab 18.8 - Link the Sub Sheets to a MicroStation Sheet Border

The final step in creating the tab sheet is to link the Excel file to the MicroStation sheet border. Linking allows
the Excel file to be updated and reflect those updates in the MicroStation file. In this exercise, Sub Sheet 1 is
linked to the sheet border file. The process is the same for the other sub sheets.

The first step in linking the spreadsheet is to prepare the MicroStation file. The miscellaneous
tab sheet border is copied and renamed to be the surfacing tab sheet.

1. Start MicroStation and open 12345DES_TabMisc#i#.dgn.

2. Select File > Save As from the MicroStation menu bar.

# C:\Projects\88888\Design\Drawings\88888DES_TabMisc##.dgn (3D - V8 DGN) - MicroStation V8 XM Edition
‘§ File QEdit Element Settings Tools Utilities Workspace Window Help CDOT Help

New... Ctrl+N
° Open.. Ctrl+0
i Close Ctrl+W

3. Keyin 12345DES TabSurfO1.dgn in the File name field.
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4. <D> Save. This creates the new file and opens it.

Save in:

<

Recent Places

Desktop
U
Chris Ferree

1A

5.

Computer
-
-

Network

| M Save As - C:\Projects\12345\Design\Drawings\

| Drawings

Name Date modif.. Type

Cross_Sections
. Tabs

M)12345DES_GenlNotes#.dgn
#)12345DE5_Profe2.dgn
12245085 _SAQe2.dgn
H)12345DES_SWMP.dgn
M]12345DES_TabMisc01.dgn
#017245DE5_TabRem=2.dgn
#)12345DES_TypiSects#.dgn

- O @ £3]

3D - VB DGN

Size
| Reference_Files

mlBﬂSDES_EanhworItQuant‘:.dgn
H)12345DES_Plan##.dgn
#12345DE5_SAQOL.dgn
#012245DES _StdPlanList.dgn
M)12245DES_TabConc##.dgn
M12345DES_TabMisc##.dgn
#012345DES _TitleSht.dgn
#0122455URV_Tab.dgn

#)123455URY_WUTab.dgn M MES Standard Plans List Index.dgn
File name: 123450ES_TabSurf01.dgn -
Save as type: WhcroStation V8 DGN Fies (".dgn) X

Cancel |

5. Bring Excel to the front.

6. Select the Sub Sheet 1 worksheet.

7. Highlight cells C2 through P29. This is the entire table.

Tabulation of Surfacing
Femaval 2| Saving Conorete | Agaregaie Base | Hot Mis Asphalt (Grading i) | 1o Mis Asphas o Geotestile
Station it [10.5 Inch] Course [Class €] (0] [FG E4-22] PG 16.28) Asphalt [C5E-1) Imch] (S
Hotes
sY LF TON TON TON GAL 8Y sY

From To Bottom Life 2 Life 3 Top
0 B0 n M
5400 12400 L.
1200 1900 L2
1500 <00 7 BT
2600 00 e L.
00 =00 BT
3800 4500 BT
500 £200 L.
200 5300 BT
5500 E5-00 L.
BEa00 Ta00 L2
7300 =00 BT
B0 0 “ " a6 e A 5 me 26T
700 B4-00 230 483 =E I8 245 e 2687
S4.00 W0 a0 L3 £ 3R 245 e 2687
W00 W00 " e w6 0% 5 me 25T
10800 W00 230 483 =E 368 245 e 2687
=00 L2400 £ 463 e ko 5 e 287
2200 LH00 " R 6 k3 245 me 2657
129.00 13600 230 L3 =E 368 245 e 2687

[He— Tk

SubTotals L3 L Tz Hezes =nm 208 B0 L) 2En mis
Sheet 1 Subtotals 635 4 20 S8FE.08 1360 o Han 21338

8. Select Edit > Copy from the Excel menu bar.
9. Bring MicroStation to the front.
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10. Select Edit > Paste Special from the menu bar. This displays the Paste Special dialog
box.

M C:\Projects\12345\Design\Drawir
* File Element Settings
@ 4 Undo Ctrl+Z

o Other 3

m | « Redo Ctrl+R
‘B

Cut Ctrl+X
4 Copy Ctrl+C

11. In the Paste Special dialog box, highlight Linked Microsoft Office Excel 2003
Worksheet.

Paste Special

Ernbedded Mlc:'osoﬂ OFFce Excel 2{}{}3 Vl.l =
Text To Design File

Rich Text to Design File |
Linked Text To Design File |

12. <D> Paste. This displays the Paste OLE Object tool settings box.

13. In the Paste OLE Object tool settings box, set the Method to By Size.

Page 360 Colorado Department of Transportation



Labs for InRoads XM

LAB 18 - Tab Sheets

14. In the Scale field key in 8.500. This makes the text in the Excel file the proper size for

the MicroStation file.

| 44 Paste OLE Object

Object: Microsoft Office Excel 2003 Work
{Paste as:i LLigk ~

Method:

[] Display asicon
[] Transparent Background

[il Rotate Wﬂh 2
Scale:
Size: (145.916 x 84.38

(o] & =

15. A dashed box is connected to the cursor. This represents the size of the table that is being
placed. Center it inside the sheet border and <D>. The file is now linked to the sheet

border file.

16. The hatching in the table indicates that the Excel file is open. Bring Excel to the front and
close it to remove the hatching. The illustration shows the final result.

.....

HHUOBH

E(E(|e|x(x|5]

LRI AL

i

TASULATION

17. Close MicroStation.
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Labs for InRoads XM

Chapter Summary:

The tab sheets use the Trnsport Itemlist.csv file to set the column headings for the tab
sheet.

The Trnsport_Itemlist.csv file is updated by ServerCop at log in or it can be manually
updated.

Programming that automates the layout and revision of the column headings is accessed
through various buttons placed in the worksheet.

Rows are added or deleted using standard Excel functionality.
Large tab sheets can be divided to fit into multiple sheet borders.

If the tab sheet is divided, a sheet totals table is also created.

The tab sheets are linked to a MicroStation sheet border for printing
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In this exercise, you will create a proposed digital terrain model (DTM) without using Roadway Modeler.
Instead, a combination of feature creation and editing tools is used to develop the breaklines for a pond.

Chapter Objectives:

e To learn the process of using the combination of several feature tools to create a proposed
design.

e To understand the concept of creating a surface of features solely for use as a target.

e To realize the value of using Generate Longitudinal Feature and Generate Sloped
Surface in creating proposed designs.
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Lab 19.1 - Load and Create Surfaces

1.

10.
I1.
12.
13.
14.
15.

Open MicroStation and InRoads using the C:\Projects\12345\Bridge\Working
\CU12345BRDG_Model.dgn file.

Delete any MicroStation graphics currently in the design file.
Verify the correct XIN file is loaded.

Delete any MicroStation graphics currently in the design file.
Select File > Open from the InRoads menu.

Open C:\Projects\12345\ROW _Survey\InRoads\DTM\12345 existing ground.dtm.
Cancel the Open dialog box.

Toggle Locate Features/Locate Graphics to Locate Graphics.
Select File > New.

Select the Surface tab.

Set the Type to Design

Key in the Name 12345 pond.

Key in the Description Pond training example

Set the Preference to Proposed

<D> Apply and Close the New dialog.

e ==
Geometry
Type: Design v II Apply l
Name: 12345 pond [ Hep |

D escriptior: IPond training example

Marimurn Lenath: 0,00

Preference:

Mame Description
Default
12345 existing ground Existing Ground from ..

Cloze
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LAB 19 - Creating a Detention Pond

Lab 19.2 - Display the Pond Graphics

1. Toggle on the display for the 12345DES_Pond.dgn reference file.

et References (L of Lunique, L displayed) = & [
Toals  Settings
b= i A D M H @ . e
Eo B £ A2 M) ¢ D IT O x it EmEe )
Slat * ¥ File Name Maodel Drescription Logical  Presentation @ [o] .7 & L3
1 12345 Design Pond.dgn CDOT Default  Aligned with baster File Wwireframe i} [ A A S
Scale | 1.000000 : | 1.000000 Orientation  Top Ratation | 0°0'0"
Dffset 34 | -178956.971 ¥ | -178956.971 2 | 178956971 i x |Ej, |W||E| D {e @ ]
Mo Mesting =] [Allow Overides +| Depthy {1 Mew Level Display: | Config Y ari |

2. Fit the view to see the pond graphics.

The pond you are going to create is beside a new roadway SH52. The toe of slope for the
roadway is the boundary for the pond on the South side, with the existing ROW limiting
the size on the North and other existing features dictating the basic shape of the pond. The
graphic that you just toggled on shows what has previously been determined as the outer

limit of the pond.
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Lab 19.3 - Creating a feature for the top of pond

In this case, you are going to start with the known outside of the pond, so you must first set the elevations of
this boundary. You will do this by draping the graphic element onto the existing topo.

1.

On the Main tab:

2. Toggle off Generate Graphics Only

3. Select 12345 pond as the Surface.

4. Toggle on Interval and set it to Z0.

5. Toggle on New for the Mode.

6. Key in the feature Name Pond top.

7. Set the Feature Style to H Detention_Pond-Top.
8. Set the Point Type to Breakline.

9. Leave the Point Density Interval set to O.

Select Surface > Design Surface > Generate Longitudinal Feature.

H Generate Longitudinal Feature

I
Main IEontrols

=)= =

Surface: 12345 pond - Filter...
Exterior Arc: 5°0000” Mew Style...

I V| Interval: 10.00 I+| ks

[

Stroke Tolerance: | 0,01

Narne: Pond top - |+
Feature Style: H_Detention_Pond-Top hd
Paint Type: Breakline h
Faint Density Interval:  0.on ﬂ
Duplicate Mames:

Append Fieplace Fiename

Exclude from Triangulation

Femove Loops Generate Graphics Only

Triangulate Surface

[ Apply ] | Freferences... | | Cloze
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On the Controls tab:

10. Set the Horizontal Method to Offset from Primary Feature.

11. Set both Offsets to 0.00.

12. Set the Vertical Method to Drape.

13. Set the Drape Surface to 12345 existing ground.

14. <D> Apply, then <D> to Identify and <D> to Accept the pond outline as the

Primary Element.
H Generate Longitudinal Feature =] & ==
Main I Contrals I
Horizontal
Methad: I Offset from Primary Feature — +
Start Offset: 0.00 +
Stop Offset: 0.00 + Help
Wertical
Method: I Dirape - I
Drape Surface: I 12345 existing grol + I
l Apply l| Freferences... | | Cloze

» Idertiy Prmany Element

» ldertily Releience Element
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15. <D> to Identify and <D> to Accept the same shape again as the Reference Element.

» [dentfy begrining/Feset o Entre:

16. Reset <R> for the Entire shape.
17. <D> anywhere for the Location.

Note: If your Horizontal Offsets were not 0, you would be telling InRoads which side to
offset by moving your cursor to that location before <D>; since they are both 0, it
does not matter where you identify the location.

The shape is draped on the existing model, but placed in the new surface.

18. <D> Close on the Generate Longitudinal Feature dialog.

Lab 19.4 - Review the feature

1. Select Surface > Feature > Feature Properties.
2. Set the Surface to 12345 pond.

3. Highlight the Pond top feature and choose List Points.

H Feature Properties o] = k]
Surface: 12345 pond - Stple Anpl
pply
- E_RAIL_Tp-10M o1 [ e |
Narne Shyle ﬂ B_RAIL_Ty-10R =
- ter...
Pond top H_Detention_Paond-Top E_Ei:t_%g cet
E_AAIL_Ty-7_SECT-4 List Points
Ereakling S
Primany: Mew Stle...
H_Detention_Paond-Top v| | Help |
Secondary:
Pay ltems
Name Description From Style
] i »
Narne: Pond tap Triangulation
Feature Type: -
Description: Created by Generate Longitudinal Feature command Breakling
Parent Paint Density Interval .o ﬂ

Exclude from Triangulation

FRefiesh/Display in 3-0./Plan Yiew
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Note: If you do not see the Pond top feature in the surface, go back and try the
Generate Longitudinal Feature command again.

Bt Resuits =1El )
A~
Hame: Pond top Claze
Description: Created by Generate Longitudinal Featurs command —_—
Surface: 12345 pond Save Ag..
Type: Breakline
Style: H Detention Pond-Top ]
Lenith: Bdn . 71 = Appand.
) . Display
Point X ¥ zZ Diztance Along Feature
13492158 291319.73 5150.97 0. ]
2 134914 48 291326 .62 5150.55 9.90 Print
3 134911 .52 29133608 £150.42 19.80
4 134913 49 291345.75 £151.53 29.75 Hel
5 134919 40 291353 .78 E153.95 40.01 P
& 13492585 291361 .42 5154 .07 50.01
7 13493230 291369 .06 5154 .10 60.01
g8 134938.76 291376.70 £154.00 70.01
9 134945 .21 291384 .33 £153 .62 80.02
10 134951 66 291391 .97 £151.37 90.26
11 13495828 291399 48 5150.59 100.29
12 13496697 291404 .18 5149.34 110.25
13 134976 .85 291404 .07 £150.05 120.16
14 134985 .57 291399 .38 £149.22 130.10
15 134993 37 291393 .12 £149.07 140.10
16 135001.17 29138687 5148.92 150.10
17 135008 .98 291380 .62 5148.77 160.10
1@ 135016.78 291374 .36 5148.62 170.10
19 135024 .58 291368 .11 £148 .47 180.10
20 135032 .39 291361 .86 £148.30 190.10 i
21 135040.19 291355 .60 5143 .06 200.11
q 1 »

4. You should see all different elevations for the feature. If you have a feature listed, but the
elevations are not in the range shown, use Surface > Edit Surface > Delete Feature to
delete the feature, then try again.

5. <D> Close on the Results box and again on Feature Properties.

Lab 19.5 - Create a target for the pond bottom

In this series of steps, you will create features from the two lines at either end of the pond. The one on the West
side represents the 5144 elevation and on the East end 5141. These features will then be triangulated to form a
‘dummy’ surface that can be used as a target to create the pond bottom.

1. Select File > New.

2. Set the Type to Design.

3. Key in the Name: 12345 dummy pond bottom.
4. Key in the Description: Pond training example.

5. Set the Preference to Proposed.
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6. <D> Apply and Close the New dialog.

H Mew == [
Type: Diesign hd Apply
Hame: 12345 durnmy pond bottam |T|D|
D escriptior: Pond training example I

Marimurn Lenath: .00

Mame Description
Default
12345 pond Pond training example

12345 exizting ground

Cloze

On the Surface tab:

Select Surface > Design Surface > Generate Longitudinal Feature (GLF).

7. Set the Surface to 12345 dummy pond bottom.
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8.

Set the other criteria as shown to create a new feature.

E Generate Longitudinal Feature

I
Main IEontrols

=)= =

Surface: 12345 durnmy pond - -
Exterior &rc: 5 00'00"

Interval: 10.00

.

[ Stroke Tolerance: |00

() Modify

Pond target M k3
Feature Style: Diefault -
Point Type: Breakline -
Faint Density Interval:  0.on .¢.|
Duplicate Mames:
Append Feplace @ Rename
[ Exelude from Triangulation
[T Remove Loops [ Generate Graphics Only
[ Triangulate Surface
[ Apply ] [ Freferences... ] [ Cloze ]

E Generate Longitudinal Feature

Main I Contrals I

Horizontal
P ——
Methad: [foset from Primary Feature =
Start Offset: 0.on &
Stop Offset: 0.on -¢-|
Method: [ Elevation/Elevation -
—
Start Elewvation: B144.00 &
Stop Elewvation: B144.00 -¢.|
l Apply l[ Freferences... ] l Cloze l

Colorad